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"...do not, repeat,
do not approach intake

by boat since dock
'cia ed in.,"IS mag ill...

S8pa1'a1e Controls
Truly two radios in one, with separate vol

ume, squelch & tuning controls for each band.
The large, easytoread function display shws
both operating frequencies in use, Sindicators.
and the memory settings for both bands.

High Pertonnance Features
We paid specialattention tothe battery

pack:It hasa longduty cycle, so your funwon't
fade when )UU least expect it.

Scanning,memories,clock/timers,~r, code

O
squelch,1X>.I"ff saver- they'reall mthere,

along withthe highest I!'rformance
feature of them all: it s an ICOWIC-2SRA

Fa more infoonation.
cUI our Brochure Hotline

1-206-450-6088

"...campers are advised
to leave upper
elevations before
sundown due to..."

.....search from the
northwest quadrant
and proceed south,
maintain visual.....

A ,,-Metei' Transceiver Plus A
WideBand Receiver

Twoantennason theoutside tell \'00
there's twice the fun on the inside! .
lCO~1 designed two fineradios into one
compact .durable unit-the le·25RA!

Youcantalkon 2meters fa 440model
is also available)while monitoring
another frequency onthe sameband,or
listenin to the fascinating wideband
world of25-005 MHz.

The 25-005 MHz(guaranteed
specifications!)receiver lets )UU keep
track of all the exciting activityon
VHFilJIIF- emergency,aircraft,
satellite,militarv and marine
frequencies- pluscommercial F~I &
TV audio'





r.ARalIlo\IIIIi
AJ $495, ~s hol1he price d 1he cose
competition. No other rig pocks so mu
peforrcrce at 50 bN a price. Have f
on HFwithout spending a fortune.

r. NOr A 1Ol'
GysIoI m;x;09 ('" syothesizaj cooped wi1h
meOCuIous 0"'" cbgo y;ekk spaId;o9 deon
receive code. And you'U marvel at the un
solicited compliments on transmit audio.

, .esOollr _ "".,_.
,.."".... Ttl 37M2 us.
omc.:(lI'5)~71n

F." (815) ' 28-4413
Rep;1i , 0epI. : (515)~

CALL '·800,833·7373
Telephone Hours:
9 :00 AM · 5:30 PM Eastern

...America 's Best!

1r.1r
TEN-TEC

PRICE·
$15.00
$19.50
$79.00
$95.00

$39.95
$39.00
$89.00

MADEIN
USA

.... SM.n
Nokes mobile or poocbe run for more hams lOOn eYer before.
Fit; a1_ any ax, ""'" oompods. _09 on~ 2.5" X7.25"
X9.75"'. this~ b . roveI OOITlpCI lion tL..OO in o briefc:ose wif,
pIeny d room 10 'P"". r.HCT

Rec:eiYef runs circles around rigs at Iwice!he pice. 90 c£
dynomk ronge, low pbcse noise cbgo lets you beer 1he
.......eok ones even on crowded 00005. 1(5no n.m if you can',
heoreml

r.SIlIII'LE
Just sit down andcoece.Moster~ Feature in minutes 
no modern rig is cs easy b use. Chooge bond modules in
a Rosh bwork 1~10rTlE!ters ind.ding WARe.

• Potent "Jones" Filter provides "l'49 5
variable bandwidth 9 pole crystal ., • Includes one bond
filler· 500 Hz to 2.5 kHz, The right module of your choice
filter for every condition at the $25' Each odditional bond module
tovch of 0 knob. SCOUT ACCESSORIES:

• · SYNCHRO-lOCK" softwore keeps MODEL
VFO virtually drift free regardless of ~2"96"""Mob"""';"'~-;:"'-oc"""k."'t----::':":::
temperature IIOriOtiOO$. 297 Noir.e Blanker

• Optional Noir.e Blanker 937 11 Amp Power Supply
• SSB and CW 50 Wa~ Output 938 Tiny Switching Supply

Adjustable To 5 Walls (Only 3 Ibs.!l
• Runs off 12·14 VOC 7QOC Hond Mike

TX -1 0 Amps, RX -.6 Amps 607 Weighted Key Paddle
• Receive Offset Tuning 291 Antenna Tuner
• Built- in Iambic Keyer with VISA, MC, DISCOVER

_ _ _ legendary aSK . Speed odjusloble ·P1us shipping and handling;
.... &-..t....ri ~h.-.... in ..li...Jn.. . ,."UtnII-fr- h chnrnM.

• Change bonds in a second.
Jusl plug in desired module!



On the cover: Recharge all of your NiCd cells with this versatile, easy,to-build project. See page 34.
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fEED BACK card on page
17. You' lI notice 0 feWhacl
number at lhe ""ginning of
each anide and column.
We'd l il e yoo 10 raIl.' Whal
yoo read so lhal we can
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Manuscripts Cont nbol'ons in me form of manusc ripts wiltl d,awings and/or photographs are welcome and will
be conside'ed fo' possibte pubhcatioo . We can assume no responsib<lily for loss or damage to any material.
ptease lIflClose a stamped. sen-eooressec envelope wrth each sUbmission. Payment fo' the use 01 any unsohc~·

ed matenal will be made upon pvb lication. A premium will be paid 10' aCcepted articles tIl"t have been submitted
elOClron ically (CompuSelVe ppn 70310,775 or MCI Mait ......GEPUB· or GEnie address ' MAG73") or on disk as an
IBM..:ompatible ASCII file, You can also contacl us at the 73 BBS at (603) 924·9343. 300-2400 baud. 8 dala
tats. no pa.r~y , one SlOP bit. All contnbol>ooS should be directed to the 73 editorial offices. ' How to Write lor 73'
guidelines are available upon request. US c~ilens must ,nclude fhel' Social Security number with submilled
manuscripts,

73 Amateur Radi o Todsy (ISSN 1052·2522) is published monthly by Wayne Greoo Inc.. 70 ROule 202 North.
Peterborough NH 03458. Entrre con tents Ct993 by Wayne Green loc. No part 01 this pubticahon may be rep'o
duced wilhoul written permisson of the pubtisher. For Subscription ServICes. wrile 10 73 Amaleur RadIO Today.
P,O. Box 7693. Riverton NJ 08077·7693. 0' call 1·800·289-0388. The subscriPlion rate is: one year 524.97, \WI)

~ars $39,97: Canada: $34.21 lor one yea,. $57,75!0( two years. including postage and 7'1'. GST. Fore ign
postage: $1 9,00 surface or $42.00 airmait add itionat per year. All foreign orders must be accompanied by pay
ment in US funds. secoO(/ Class postage pak;l al PeterbOrough, NH. and at add~ional maiiing offices. Canadian
second class mait registration '178101. Canadian GST regisl ration '125393314, Microfitm Eddion---lJniversity
Microhlm, Ann ArtJo' MI 48Hl&. POSTMASTER: Send add'ess changes tQ 73 Amateur Radio Today, P.O. Box
7693. Riveo10n NJ 00077· 7693.

Contract: By tooking at this issue of 73, you are now required by law 10 fill out me Reader Service Card in lhis is·
sue and send ~ in, Starllhe new year with thaI Irttle !lIlt 10' you' shack thet Santa forgot Supporl our ad'fflrtisefS.
Do it now!

Amateur
Radio Today

TABLE OF CONTENTS

FEATURES

Build this automatic Morse identifier . . . see page 18.

REVIEWS

42 EASY-PC Printed Circuit Layout Software
Want to get into computer-aided design (CAD)? K4IPV

48 "The Radio Doctor "
"Fix it and run it" videos WB6NOA

10 Using the World's Most Accurate Frequency Standard, Part 1
Building a receiver for WWVS K9EUI

18 Micro IDer
An easy-to-build automatic Morse code station identifier. .....KA9SZW, Pointer

30 The " Hu la Loop"
A stationary bidirectional hybrid three-element delta 100p NH6XK

34 The Quad Charger
A constant current NiCd charger K4GOK

Editorial Offi ces
70 Roule 202N

Peterborough NH 03458
phone: 603·924-0058

Advertising Off ices
70 Route 202N

Peterborough NH 03458
phone: 800-274·7373

cneureuon Offices
70 Route 202N

Peterborougll NH03458
phone: 603·924·0058

Editorial Offices
70 Route 202N
Peterborough NH 03458
1·603-924·0058:
FAX: 1-603·924-9327

Subscription Services
1-800-289-0388

WAYNE GREEN, INC,

ADVERTISING SALES MANAGER
Dan Harper
ADVERTISING COORDINATOR
Judy Walker
1-603-924-0058
1-800-274 -73 73
FAX: 1-603-924 -932 7

CIRCULATION MANAGER
Harvey Chandler

To subscribe: 1-800-289-0388

TYPESETTING
linda Drew

THETEAM

S ENIORlTECHNICAl EDITOR
Charles Warrington WA1RZW

EDITORIAL ASSOCIATES
Sue Jewell
Joyce Sawtelle

CONTRIBUTING EDITORS
Bill Brown WB8ELK
Mike Bryce WBBVGE
Joseph E. Carr K41PV
David Cowhig WARSP
Michael Geier KB1UM
Jim Gmy W 1XU/7
Chuck Houghton WB61GP
Arnie Johnson N1BAC
Dr. Marc Leavey WA3AJR
Andy MacAllister WA5ZIB
Joe Moell K00V
Carole Perry WB2MG P
Jeffrey Sloman Nl EWO

MANAGING EDITOR
Hope Cu rrier

PUBUSHERJEDITOR
Wayne Green W2NSD/l

ASSOCIATE PUBUSHERlEOJTOR
David Cassidy N1GPH

GRAPHIC DESIGN
Suzanne Sell

GRAPHIC SERVICES
FilmWorks, Inc.
Hancock NH

Foreign Subscribers
'·609·461·8432

Aud it Bureau
of Circulations

Member

Repnnts, S3.00 pe, article.
Back issues: $4,00 each.
Wnte to 73 Amateur Radto Today. Reprints.
70 Route 202N. Pew w oogh. NH 03458,

Printed in the U.S.A. by Quad
Graphics. Thomaston. Georgia.

73 Ama /eur Radio Today. January, 1994 3



Number 1 on your Feedback card

Wayne Green W2NSD/ l

NEVER SAY DIE

The Music Industry Chaos

Up until me last two or three years
six record companies had a strangle·
hold on the whole industry. It was a
solid cartel. They controlled tho major
artists, r nstrtounon, many 01 the record
stores, virtually all major radio staten
air play, MTV, and so on, Since five 01
the six megacorporalions are lorelgn
owned, most of the money from all this
Is probably being sent abroad. Just In
the last couple years, with the terms
tion of the Independenl Music Produc
er's Syndicate (IMPS), this has begun
to chang e. The majo rs have been
l ighting back, culling olf advertising to
retailers not toeing the line. They've
also stopped sell ing to Iroublesome
retailers, forcing them to buy lrom the
more expensive "one-stops." The mao
jere are try ing to stop retailers from
selling used CDs. They're try ing to
slop them ' rom lelling customers re
turn any CDs they don't like , , , or
even be able to Iislen to tl'lem in the
stores before buying.

The result of aDltIis has been a co
nanza l o r the small independent
record companies (indies), Record
stores are getting angner and angrier
at the majoiS and are starting to sen
ously push indio muse as an alterna
live. But we need tons more india mu·
sic to fiB this need. Good musiC. The
penorrrers are oul there, _ /U~ have
to get 'em on digital tape (DAn and
then make the CDs.

Those are some 01 lhe opportuni
ties I see in the music field, biJt n bet
that whatever business you 're in, if
you start thinking, you", see plenty 01
e~citing ways to make money, You just

Continued on page 84

yodeling groups, and I enjoy every
one of them. I've even gol a collection
01 Polish lolk singing groups.

In America there are polka bands,
square dance bands, country fidd ling
contests, bluegrass tesnvais . cajun,
zydeco, rap, Oi ~ ieland, ragtime lesti·
vats, maybe a couple hund red jazz
festivals , and so on. These all are ripe
lor recording

So Who Pays fOl'" the CDs?

I'll underwrite the street musician
series if you're short 01 money to gel
sta rted. But n bet I can get it back
from Chambers of Commerce , And
even if not, I can sell enougtl 01 a se
ries like that via mail order and record
stores to make it profitable.

But even if you have to finance the
COs ycursen, you can be making a
profit alter the first 250 are solcf.

I recommend ycu record music
written by the perlormers so you ' ll
avoid haying to pay copyrighl royal
ties. These can come to $1.20 per CO,
so they're tough. ThaI's a lederal Ia",
so you donl mess with iI. PerlofTTIer
roya lties are usua lly 12'% . That's
about 90C per CO. AI that brings your
investment to about $4.4 0 per CD.
You sell 'em to distributors for $7 .SO,
or to you r rocar record stores or
restaurants for $10. $9 to your per
former(s).

can record street music, so what else
is there? Within a lew miles 01 you
there are endless musicians, They're
everywhere. AD performers need COs
and cassettes 10 sell at their perfor
mances. They usually make roore seil
ing these than they get lor their gigs.

Then mere are endless places to
find perlormers. I'm way up in the
mountains 01 New Hampshire, yet in
the t iny town 01 Antrim we've got a
blues dUb in the Rynbom restaurant.
Every perlo rme r there should be
recorded. By the time you have 15 of
'em you've got enough lo r a CO , , ,
lor both the perlormers and the club 10
sel l. In Peterborough we've got the
Folkway, which au-acts many well,
known performers, plus there's t ar
acarta , and Del Rossi's (mostly blue
grass). All three of these restaurants
should be recording their artists and
helping them sell their CDs and cas
senee. There's enough going on just
In Peterborough to keep som eone
busy in their spare time .. , and mak·
ing very nice money, That's one great
thing about recordings, once you have
'em, you can sell 'em lor years.

50 whar s it cost to do all this? I've
explained about the equipment. That's
simple, though you'll want to get good
at placing your stereo mike. It costs
about $ 2 ,3 0 0 to make a thousa nd
COs. They normally wrctesere to dis
tr ibutors l or around $ 7 .50 , sell 10
record stores lor $10, and retail lor
$1 5. The spread between the $2.30 it
costs to manu facture the CO, com
plete with liner notes, tray card, Jewel
boa. shrink wrap, plus three months 01
promolion in the 5ecreI GUide to Mu
SiC, CD Review, and Music Relailing,
and the diStributor price has 10 coyer
the costs of making the OAT record
ing, lurther promotiOn, advertiSing, and
payments on your yacht. If the CO
sells at all wea you.. see some pretty
good money rolling in.

Any dub or restaurant that has mu
sic should be a good potential cue
lom er. Eye ry musical group, How
about school (great graduation gilt) or
to"n bands? Many companies have
bands . In England there are many su
perb company bands and I've got their
CDs to prove it In Germany there are
endless tolk music gro ups thai are
marvelous, I'l l bel I have close to a
hundred CDs of German oompa h and

Wrth a little shopping you might even
find used stuff lor half thal

Who should you record? wen, how
aboul ta ckf ing a ny la rge c ity and
recording the street musicians? There
are some fabUlous musicians wor1I.ing
Ihe s treets 01 every big city in Ihe
wor1d. All you have to do is record 'em
, , , preterably playing their own music
. .. and 1'1 take it from there. I'm set
up to make the CDs and cessetres.
co mplete with the liner notes, ba r
COOes, and so on. Further, I can get
you started with promotion in musiC
publications read by consumers and
the record store buyers. I'm already
distributing music lor oyer SOO record
companies , so I know the ropes.
There are a zillion people who'd love
to start collecting a set of street musi·
can performances ' rom cities around
the world.

tve heard marvelous performers in
London, Mun ich , Berli n, Vie nn a ,
Cannes, Paris, Amsterdam, New Yolk,
Chicago, New Orleans, Philadelphia,
Boston, San Francisco, etc. I just wish
I had the time to record 'em all, There
was even one guy wheeling a grand
plano around the New York streets
and playing classical music. There are
some wonderful steel bands, vcnnets,
great guitar players, and endless Pe
ruvian and Ecuadorian groups.

Think about it. Stree t perfo rmers
get eight to 12 hours a day 01 practice,
seven days a week, so unless they've
some mental problems, they tend to
get awfully good. I discovered Scott
Kirby playing his piano on the streets
of New Orleans. Today. as a result of
my recordings, Scott is recognized as
the finest Iagtime pianist ir1 the world.
He 's the o nly ragt ime pian ist who's

Then Ther. '. the Mu. 1c Bu. lneu making a living at it just playing his

The music ind ustry Is In chaos music. Around 99% of our musiCians
these days. Wherever there's chaos, have 10 have dayli'ne jobs to pay the
there's opporturvty, and the oppotIuni- bills so they can play gigs at night.
ties in the music l ield are endless 10- You" be helping yourself as well as
day. I know I'm having a ball. There the perlormers. They'd all love to have
are so many lhings that can be clone t CDs and cassenes to sell and we can
hartly know whiCh way to tum next. supply 'em, with endless commissions

let me be specif ic, Lers say you'd to you. They oormally sea the CDs lor
like to make some change In your $15, making $5 on every sale . You
spare time. Sure, you're alrald to QUit make a budl. They sell cassettes for
your 9-5 and slep olf the clltf as an en- $10 and make $3 . You make 66e .
trepreneur, You don't have to, II you That adds up last and I really en;oy
invest maybe S2,()()O tops in a digital sending out nice fat commission

audio tape rllOOfder and a good stereo dlecks.
micrq>hone set, you'l be in business. Well, obvioUSly only a few people
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Step That Damned Noise!
Is that your normal response when

you hea r opportunity knocking? This
came to mind when I got several let
ters recently from readers lhanking me
lor getting them off their fat lazy butts
and thin king about making money.
There are endless ccpcrtunutes. ii's
just that most ol us are nof furwM:! to
that wavelength, so we donl see 'em.
Yet. 111 bet there are dozens ol readers
who are bifching because they don1
have enough money lor this o r for
that. Whine , , , f can't al!ord those
new expenswe rigs , , , whi ne. Oh ,
baloneyl

You can have anything you want
. . . if you really want it and are willing
to spend some time and effort. Oppor·
tunities lie everywhere, I see 'em ev
ery day and I think, l ordy, il I just lind
a couple more people with an inte rest
In working, what fun we'd have with
that coat And I wonder why no one
else has thought 01 anything so obvi·
ous. Well, maybe thaI's why I rave a
Ph.D. in Entrepreneurial Science and
you don't.

LeI me give you a 'tor Instance." I
subscribe to a bunch 01 magazines
and buy a lot 01 stuff by mail, so I'm on
endless sucker lists. The other day
this resulted in a stack 01 catalogs
from Home Automation l aboratories
(HAL). I looked through them and
thought. what a great opportunity 'or
hams to go into business selling and
Installing home automation and securi
ty product s In their neighborhoods.
The catalog is pacll e<t with hundre<ts
01 great gadgets . The oulli t Is in
Smyrna GA 30082 ,5141. if they
missed sending you a catalog.
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COMET MONO-BAND

-

COMET products are available from most major
dealers. For customer service, or a complete
catalog, please call us at 800/962·2611. We're
confident COMET products and accessories will
enable you to enjoy Amateur Radio to its fullest!

•
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COMET TRI·BAND

l &-6ONHl 1ll-2OOMHz 140-525MHZ

().2KW ().2OOt'/ o.2«H/

CMX·1 CMX·2 CMX·3

,

,

COMET DUAL·BAND

• 5eparate Meter and RF seescr a1k.Jws lor conven;ent placement oI lhe meter.
• CR>SS Needle Meier proVo;les FWD. REF. and V$WR simu~aneoo sty .

• The RF-5eosor is acompact design, and has an eXlreme!y low·lossdrcurt.
• 6eautilully illuminated when connected to power supply,
• 6 lootcable standard.
• Optional EK5-3 10 toot extension cable lor a total at

16 feelbe~ !he S8OSOf and rreter,

Featuring the COMET exousve SLC System. The SLC actually iraeases the gain of the DuaVTriBand Antennas. Acompletely pre-formed
phasing coil and phosphorous oopper element produces a klw·klss, highly effective, high gain antenna. All COMET antennas are pre-tuned
and come complete will all mounting hardware.Simply mount to your mast and experience incredible COMET pertonnance!

CX-333

\
T~a.~__ _ __ _ -: I ~'l:..r....... WlMlr lScll !oe_.2

I
2ZM1l7M1lo1_.3
~90lS foll_1S

YSWR:......15:1.L ---l~22D-2'ZlYil, L _

1Ia IWr. 120_- ",C " 5O-ZIl
Coo,", 5 .~

Fba!Jao>, 2SeclI:>:-.~oss NEEDLE METERS

;::::=============::; CX·725
Tri&ld 5l)'1~'~

Glln l WM:

-==========~ .~-l SCMt: 2. 15ot1 112 _:: .... - ." '6Hl6.2dl 5ill_ . 2
.wMt184d3 54_. 4
VSWIt l .2:1....
""-:200 _

L ---' - "- ,..eoo......SW'3i
CO".. .Flwfw



have enjoyed il thoroughly. The arti
cles seem to be more rooted In reality
than most other U.S. amateur radio
magazines. Usually I agree With your
column, and when I disagree n is a
matter 01perspective.

For instance, although I'm pretty
active on SSB and RnY. I still oper
ate a lot of CWoThis is because I have
a lousy ante nna and CW can get
through where voice won'!. Also. on
the international scene some hams
can only alford a small , low-power,
CW-only rig and don't know enough
English to com munica le with others
but can get by on CWo

I'm also an ExIra Class U.S. license
holder and lind the current system of
exams and licenses lacking, Six levels
01 licenses and exams Is ridiculous. II
would make more sense to me to
have three levels 01 licenses. The l irst
wou ld be li ke the cu rrent No-Code
Tech, which has proven neen to be an
excellent entry-levelhcense. The next
would be like the current General II-
cense, with et e eet a 12 wpm cocIe re
quirement (to (1\ within CEPT anct oth
er reciprocat programs) and a power
limit of 100 watts. This would raise a
101 01 opposition, but isn't uncommon
in other parts 01 the world . You can sbl
do almost anything with 100 waItS as
you can with more power, with the ex
ception of good moortlounee. It might
encourage learning good operating
skills, anlenna construc tion. and un
derstanding of propagation instead 01
Ju st buying and amplif ier 10 cut
thfOlJgh it an. Then have the current
Extra license, perhaps still at 12 wpm
code, but wilh the higher power and
additional frequency a llotments. A
number of other countries also require
that you be licensed three to l ive years
before you are allowed more lhan 100
watts.

Whil e VE testing Is a marvelous
step torward , I strongly dislike having
the test questions available ahead 01
time. I don't know how to prevenl them
from being made publiC, though.

Recently I spent abou l eight
months in Ihe U.S. and attended a
number of hamlests and radio ctubs
and it seemed that mosl people's ac
bvities were limited 10 the occasional
chal with a friend or on a net on HF, 2
meter FM. and packet radio. I share
your sentiments about the lack of
building, experimentation, and interest
in anyl hi ng out 0 1 tne ordina ry. I
looked in vain everywhere lor some
one 10 explain or talk to me about
APlINK, for instance, and lound hard
ly anyone who could knowledgeably
talk to me about AMSAT. Amateur ra
dio has a proud heritage of expert
mentation and innovation, but for the
most part it seems that U.S. hams al
most always look Inward, not consid
ering me rest 01 the world, and use
ham radio as an expensive telephone.
Let's see some artiCles on home-brew
DSP, possibly pUlling this and other
digital processes Into practice. These
are some ideas brought about by your
column and by my personal experi
ences in the U.S. and overseas. Ii1

Ron Gillies, Uoydmlnsler, Alber·
ta, Canada Wayne, I am a Canacl18n
(rrMd-30s) who is approaching my ex
anVIicense within the next lew months.
I have been reading the various maga·
Zines on the hobby and have consis
tently lound 73 to be the most inlerest
lng, provocative and usefut 01 the
bunch.

I especially enjoy your ecnonars.
bUI I have to admit mat me September
'93 one lell me a aue at a loss. I have
noted that you do nol have a lot 01
time lor lhe AAAl . and thaI in the mid
1960s (when I was just starting grade
school) the AARl did something that
you view as the real death of modern
amateur radio.

wnrcot dragging you over gfOlJnd
that you are probably very tired 01, can
you give me a briel rundown? As a
Canadian under 40. I'm alraid that
some 01 the implicit reterences just
shoot over my head.

I am also an avid computer hobby
ist (asserrbled my own Heath lrom a
kit a~r of years ago) and I wan
dered, have you ever thoughl 01 start
Ing an echo on one of the major nets.
such as Ftdo? Your ecnoeat material
would be great stuff to spread, and the
laster timeline lor com ments could
make tor very readable funl

I look lorward to more of your writ·
Ings-they're great fun and make me
Ihink about things Irom different points
ot view!

knows 01 you and also knows thai I
subscfibe to 73. t lhought it read very
weI and made a 101of sense.

My last corrwnet1t has to dO with the
CW mode ot opera tion: I also think
that with the presenl state 01 the art ifl
the communication field, the CW re
Quirement needs an overhaul since iI
is but one of the many mocIes 01 arre
leur communication , I think CW is a
fun mode and a historically Sigflilieant
mode and certain portions of the spec.
trum should sliU be allocated lor ii, bul
as a requeerreot lor the advanced op
erating licenses it should be eliminat·
ee. My personal choices of communi·
ca lion are limit ed because , fo r all
practical purposes, I am deal (nu-relat
ad nerve dealness at age 28); I cannot
co mmunicate by voice and group club
meetings are out, untortunatety, I have
no problems with CW, and the tone 
deafness mentioned by N8YBK in the
September '93 ' Letters" column, re
garding an individual who couldn' t
leam !he ecce. is not a correct analy·
Sis of that indivillJars problem. As you
would probably agree, the code tone
can be at almost any audible Irequen
cy and stil be copied; if s the duration
and spacing, etc .. of re nee. not the
tones themselves, 1hat make the cocIe
COfTl)rehenSible.

Yes, I'm tired of writing the detaits
of the Greal Calas /rophe of 1964,
Someone please write and lell Ron
about il .. . Wayne

Dan iel Plett 3A 2LZ. Monaco
Wa yne, I have bee n rea ding your
magazine lor about a year now and

Number 2 on your Feedback card

From the Hamshack

COmer: "Ham Help: or "Letters: or
an of them?

My p roblem, and I'm sure other
hams who have Heathkits have or will
have this problem, is revlacernenl 01
certain proprietary devices used in
some kits. The immediate problem is
with two tes used in the Heath Hantt
held Frequen cy Cou nle r Model
IM2400. They are identilied as Heath
pIn 44 2·698 and pIn 443 ·937 . I've
searcnee my sources for these oe
vices to no avail. HELPI

This poor meter (sad, not bad) went
through Hurricane Hugo a lew years
ago, lrom which I lost the NiCds and
now the High Frequency Channel. The
Low Prequency Channel works l ine,
as did the High Frequency. unlil last
week. In the absence 01 the NiCds,
I've been running off of a regulated
power supply. Apparently, this power
supply developed a spike(?} which
popped these devices . I've lemporaOly
replaced the J)'n 442-696 with a MAR
1, but can't flncI a replacemenl lor the
avide-by·10 pm 443--937 that can cc
erate at 500 MHzI I would appreciate
any help you could provide. Thanks In
advance.

P.S. Ie~ 73 as it is; please don't
ch ange if (InclUd ing Wayne's ram
b1ings-or should I say rumblings?)

I have a Heath HW5400 that has
some output devices: 417-971 , 972·
8973, that also fall Into this calegory,
Fortunately, the HW5400 survived
Hugo totally unscathed!

P.P.S. I live about 100 feet from the
ocean on the North Shore of Puerto
ruco. so we gol Hugo full rcrcer

Dan-As il lu rns 01,11, me Healh
Company is slill in bUsiness. They are
no longer p roducing the calalog of
oroaucn which made /h e name
Hea /hkl /legendary in ham radiO Cir
cles. Yef, Heath's downsized descen
dant con linoes /0 provide some sup
port for hams and others who need_.

As fate would have it. the two ICs
you seek (Heath ¢' 442-698 and pin
443-937) are in stock and can IJe or
dered direct trom Hea /h Company,
P.O. Box 1288, Ben ton Harbor MI
49023-1288; (616) 925-5899. While
Heath Company may nol be able to
p rovide all of the tecnocet support
they used /0 back in the old days, !hey
can sometimes refer you 10 other com
panies who can. Heath's general infor·
maficm number is (6 16) 925-6000 , , ,
Charlie WMRZW

LETTERS

Sid-Thanks '01 setting us straight.
That AZ-6' sur" is a nice little radio
... David N1GPH

Sid Wolin K2L.JH, Manager. Az·
den Commun lcallons Div il lon,
Franklin Squat. NY We at Azden
are very appreciative 01 your having
published a review of our AZ~1 6 me
let handheld radio (November '93).
While reading It. I noticed a staremeot
l hal could be mi sunderst ood and
would place the radio in a poor right.

Gordon w est says, -Unlike the 2
meIer version. the Azd en 6 meter
ha ndheld onere no oddball duplex
split." What it should have said was,
"Jusl like the 2 meter version, the Az
den 6 meier handheld etters any com
bination 01oddball splits In each 01 its
40 memories." It is a most versatile ra
diO.

I would appreciate your including a
correctioo In the ne)(! ava~able issue.

Carl Moor. W4MJK, SPl111 TN
Wayne- Thanks lor your entoners.
comments. etc., especially the one f0l
lowing RiCkey's lene' in the Septem
ber issue. Wayne. you should realize
that you could ecreese your circula
tion much Quicker by telling people
wtlat they want to hear, rather than the
truth.

Now that we get everything l or
nothing these days. we no longer have
to work lor what we get out 01 lile.
Hell. loday when you graduate, with a
degree in Bull-S, you are Qualified lor
CEO 01 a multinational corporation. II
lhe world tans to recognize your tal
ents, just continu e to sponge olf 01
Mom and Dad. Shoot, mese are the
'90s, do your thing.

I heard my first radio in 1926, the
Dempsey-Tunney l ight. I've been in
VOlved in communications since age
11. Wherl we built our l irSt portable ra
dio. We put a cryslallnside a big ear
phone and wired it up. You could hook
onlo a barbed-wire fence near Allanta
and hear WSB loud and cl ea r. 01
course, the lance wasn't portable.

I have enclos ed a p hoto ot me
TU-1000 RnY unit, described in the
June 1985 Issue of 73. I built it last
year, even though I already had a
RnY unit. I just enjoy the feeting 01
salislaclion and accomplishment that
comes I rom creating so mething . I
know you have experienced that teet
ing many, many limes during your life.
I bet you a buck that if you could get a
lot more Americans to experience that
feeling, Just once, what a wonderful
change we woukl see!

Dave Swanson N1MJC, Dennis
port MA Wayne, you have interesting
edi torials, sometimes a lillie repen-

D. E. Geot'ge WP4XD, Isla Verde, ncus . but I guess you are Iry ing to
Puerlo Rico Dear Charles Warri ng- drive home your point 01 view. I read
Ion: I am addressing this leiter 10 you an excerpt on ""Nhal 's wrong with Pe-
because I am not sure who or what terborough" fro m your DeclarB War
should get il. Is it "Kaboom: -Carr 's book , se nt 10 me by a I riend who
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-cwner can Inhlbll autopatch or re
peater, enable either open or closed
access for repeater or autopalch, and
enable toi calls, reverse patch, ker
chunk Mer, site alarm, eux rcvr, and
other options .

. Cw speed and lone, beep delay, tail
timer, and courtesy beep type can be
changed al any lime by owner pass
word protected cttml commands,

oAuxlllary receiver Input for control or
cross linking repealers,

oMany bullt·ln diagnostic and testing
funclions using microprocessor.

oColor coded LED's lnc:llcate status of
all major functions.

.Welded rt·llght parlnions for exciter,
pa, receiver, and cootroaer.

. 3Y.r inch aluminum rack panel, finished
in eggshell white and black.

~ Real·Speech Voice ID Option Available With
~ DVR·1 Digital Voice Recorder Shown At Leftl

REP-200 REPEATER

XMTRS & RCVRS FOR REPEATERS, AUOIO
& OIGITALlINKS, TELEMETRY, ETC.

A microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don't skimp on rf modules, eitherl Check the features on R144
Receiver below, for instance: GaAs FET front--end, helical rescne
tors, sharp crystal filters , hysteresis squelch.

Kit $1095; w&t only $12951
Voice ID Option $189.

Also available In rf·tlght enclosures. and with data modems.

FM EXCITERS : 2W continuous
duty TCXO & xtal oven opnons '3 _ ...

FCC tYIH accepted forcom'I " (J

high ba"d & uhf, -

MHz k,t $109, wat $189
• TA451 420--475 MHz

kit $109, w&t $189 ':(j~ 0
• TA901 902-928 MHz, ...

(0 5W cui) w&t $219 " ,
• VHF & UHF AMPLIFIERS,
• forfm, ssb, ew. Output levels from

10W to 100W. Several models starting at $99.
F M R ECEIVERS:
• R1441R220 FM RECEIVERS for 143-174

or 213-233 MHz. GaAs FET front end ,
0,15uV sensitivity ' Both cry stal & cefamic
if filters plus helical resonator front end
for exceptional seledivity >l 00d B at
±12kHz (best ava ilable anywhere')
Flutter-proof hysteresis squelch; arc
necks drift. kit $149, w&t $219.

• R451 FM RCVR, for 420--475 MHz.
Similar to eoove. ..,kit $149, w&t $219.

• R9D1 FM RCVR, for 902-928MHz
Triple·conversion. GsAs FET Iront end
...$169, w&t $249

• R76 ECONOMY FM RCVR for 28·30, SO·54, 73-76, 143-174, 213-233 MHz,
wlo helica l res or ec. .i.Kits $129. w&1$219,

• R137 WEATHER SATELLITE RCVR for 137 MHz, Kit $129, w&t $219,

Other models available:
REP-200V Economy Repeater, AS above , except uses
COR-4 controller without DTMF control or eotooetcb. KIt only $795.

REP·200N Repeater with no controller . For use with external controller,
such as those made by ACC. Kn only $695, w&t $995.

oAvailabie for the 50·54, 143-174, 213
233,420-475,902-928 MHz bands.

oFCC type accepted for commercial
service (l1i-band and ul1f).

• Rugged exciter and PA, designed for
continuous duty.

. Power out 2QW 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213·
233 MHz; 10W uhf; l OW902·928MHz.

oAvailable add-on PA's up to 100w.
oSix courleay beep types , including

two pleasant multi·tone bursts.
oOpen or Closed access autopateh,

tctt-cau reslrlct, auto-disconnect.
-neveree Autopatch, two types:

euro-enswer or ring tone on the air.
oPulse (rotary) dial option available.
oDTMF CONTROL.: over 45 functions

can be controlled by dim! command.
4-digil control coda for each function.

f,~l:.'~J
MO-202 FSK DATA MODULATOR.
Run up to 1200 baud digital signals
through any tm transmitter with full
handshakes, RadiO link computers,
Ielemetry gear, etc. ...... kil $49, w&t $79

DE·202 FSK DEMODULATOR. FO(
rece ive end of link, ...... kit $49, w&t $79

9600 BAUD DIGITAL RF LINKS. Low.
cost packel networking system, consist
ing of MO-96 MoOOm and special
versions of our 144, 220 or 4SO MHz FM
Transmitters and Receivers , Interface
di rect ly with most lNC's Fast, diode
switched PA's output 15 0( 5r:/IN,

e
oVR-1 DIGITAL VOICE

HEW RECORDER Module
Primarily a voice ID'er
for repeatel'$ . May also

be used as a contesl CQ caller or as a
"radlo notepad~ to record up to 20
seconds of received transmissions for
insU,"t reca ll. As a repeater ID'er, it will
record your voice, using either the bui lt
in microphone or an external mrc. II can
be used with almost any repeater COR
module, As a contest caller, you can
record a message or even several mes
sages . and play them tht'OtJQh your
baosrmtter at the press of a swrtcn. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
you might want to recall later. Play it
back as many times as you like through
a small external speaker, (Call for more
information,) " kit $89, w&t $139

TD-3 SUBAUDIBLE TONE DECODER!
ENCODER. Adjustable for any tone
Designed especially for repealers,
with remote control ectivate/deactivate
provisiOfls .... kil $29, wired & tested $69

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, sol id-state relay, courtesy beep ,
and local speaker amplitier . .... kit $49

CWiD. Diode programmed any tima in
the field , adjustable tone, speed , and
timer, to go With COR-3 ....." ..." ,. kit $59

COR.... Complete COR and CWID all
on one board for easy construction.
CMOS logic for low power con sumption.
Many new features, EPROM prosrem
med; specify call .... " . Kit $99 , w&t $159

TD-2 TOUCH.TONE DECODER/CON
TROLLER. Full 16 digits , with foll--call
restnctcr, programmable. Can tum 5
functions on/off. Great for selective call
ing,loo' . . Kit $89, wired & tested $1 49

e TO'" SelECTIVE CALL.
NEW fNG Module. Economy

touch-tone decoder w,th 1
latcrunq oufpul Primarily designed to
mute speaker unt,1 someone calls you
by send ing 4-<1igil II Signal but may also
be used to turn on actcpatcn or other
device . ......" ...." .. kit $49, w&t $89

AP-3 AU TOPATCH. Use with above for
repeater actopatcn. Reverse patch and
phone line remote control are std .

.. ......" ....." kit $89, wired & tested $149

Ap·2 SIMPLEX AUTOPATCH Timing
Board . Use with above for simplex
operation using a transceiver . .. kit $39

HELICAL RESONATOR
PREAMPS

• GaAs FET preamps with 3 or 4 section
~ical resonators reduce Intermod "
crOlls-band in1erterence in cnucet
eocacercos. MODEL HRG·( • ),
$80 vhf, $110 uhf. ' Specify tuni"9 rllfllJ(l

141-150, f50- fW, rt,;;H74. 2f:J-23J. 42Q-47Q

FEATURES:
• Very low nOise: O.7dB \Itlf, C.8dB uhf
• High gain: 13-2OdB. depends on freq
• Wide c1ynamic range · resist ovel1oad
• Stable: low-feedback dual-gate FET
*s,-,1Iy lunir>g tange; 26-.10, 4/1-56, 137- 152,
152-172, 211)-23Q, 400-470. 800-900 MH:<.

LNG·(")
ONLY$59
wlrc.l.IQSllld

RECEIVING
CONVERTERS

.~~j. LNW·(")
~t MINIATURE

' I PREAMP
ONLY $29 k~, $44 ...1r8d&t...t..s

• GaAs FET Preamp simi lar to LNG , ex
cept clesigned for low ecst a small size,
On~ 5/8"W x 1-S/ a"L x 3j4"H. Easily
mounts in many radios.
' Specify lUning range: 25-35, J5-56, 5&-90,
~ !ro. 12lJ.150, 1~2DO, 200.270, 40(1.500 MHz,

Low noise converters to receive vhf and
uht bands 00 a 10M receiver.
o Kit less case $49, kit w/case " BNC

Jacka $74, w&t in case $99.
o Input ranges avail: 50-52, 136-138,

144·146 , 145-147,1 46-148, 220·222,
222-224 MHz, 432·434, 435-437,
435.5·437,5, and 439.25 (to chan 3).

LNS·(")
IN-LINE
PREAMP
ONLY $89 k~. $119 ..irlld&lltSllld

• GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transce ivers up
to 25W, Tower mounting brackets indo
"Tuning range: l?O- 175, 200-240, 0..-400-500.

XV210r vhf and XV4for Uhf. Models to
conve rt 10M sse. CW, 1m, etc, to 2M, 220,
222,432,435, and ew. lWoutput.
Kit only $89. PA's up to 45W available.
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Ham Nobel Prize Winner
The winner of the 1993 Nobel Prize lo r

physics. Princeton University's Dr. Joseph H.
Taylor K1JT, attributes his success in science
to his eal1y involvement in amateur radio. Tay
lor shared the prestigious award with his for
mer sjuder rt and now Princeton colleague, Or.
Russell A. Hulse .

Upon learning of his winning the prize, Or.
Taylor told reporters that he developed his sci
entifi c ski lls as a ham during hi s years al
Moorestown Friends Academy in New Jersey.
He later earned a Bachelors degree from
Haverlord College and a Doctorate in Astron
omy from Harvard University. The Nobel Com
mittee honor ed Taylor and Hulse lor thei r
study of the gigantic gravitational forces exert
ed by pulsars. TNX ARRL

The Car of the Future
Technology offers new hope for those

among us who hate to stop and ask lor direc
tions. Commerce Secretary Ron Brown joined
automotive industry leaders recently to an
nounce an international agreement which will
accelerate the development of practical GP$
receivers for motor vehides.

Many hams are already lamiliar with the
GP$ (Global Positiooing System) technology.
Originally developed by the Department of
Defense as a worldwide navigation system for
the armed forces, GPS uses satellites to pin.
point the exact locations of special receivers.

Magellan Systems, a California based man
ufacturer of GPS receivers, will develop, bui ld ,
and export the units . Experts predict the re
ceivers will be so small and inexpensive they
will become a standard feature in new auto
mobiles.

Quick Ticket
The FCC has proposed a measure which

would grant temporary operating authority to
unlicensed persons who have passed their
examinations for new amateur radio licenses.
The temporary operati ng authority would be
gin when the exam is passed and the applica
tion fil ed . The maximum limit would be 120
days.

The temporary authority would not benefit
anyone whose license has been suspended,
revoked, or subjected to other FCC enforce
ment proceedings. The commission reserves
the right to yank this operating authority at
any tim e without a hearing.

Th e Commission says the syste m ". ..
would be useful to the amateur community,
yet prac tical to implement. " The proposal ,
designated P.R.Docket 93-267, was based on
a Petition for Rulemaking from the Western
carolina Amateur Society. TNX Wesl/ink Re
port. No. 661, November 12, 1993.
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Fork It Over
If you think your last traffic ticket w as

painful, wait until you see what your friends
at the FCC have cooked up for you. The
commission's new fine schedule includes a
$625 penalty for any "assorted minor viola
tions; and a $1,250 tine for failure to iden tify
your station. Unauthorized use of equipment
will cost you S5,000.

Runn ing exc essive power, fa iling 10 re
spond to an FCC communication , or operat
ing on an unauthorized frequency will set
you back $10,000 under the new fine scheo
ure. Transmitting Indecent material or words
will cost you $12,500 , causing malicious in
terference to another ham is set at 517,500,
and failing to permit an FCC station inspec
tion carries an $18,500 price tag.

If you really want to help reduce the na
uonat de bt, just get caught send ing out a
false SOS. Illegal misuse of distress commu
nications like that will cost you 520,000 for
each transmission! The FCC has the author
ity to ad just these l ine s, but these base
amounts are recommended lor first-time of
fenders. TNX Newsline & West/ink Report,
No. 661, November 12, 1993.

Radio Sleuth Lauded
The FC C rec ently presented a bronze

plaque of appreciation to Melvi n I. Woods
KN4ZT, of Annandale, Virginia, for his "ou t
standing assistance" in solving a false dis
tress signal case. The 1992 case involved a
false SOS on 14.313 MHz. The commission
says Woods not only provided important in
formation at the tim e , he also cooperated
with the subsequent FCC investigation.

The 58-year-old Amateur Extra Class 0p

erator served in the US Navy from 1952 to
1976 as a senior chief radioman and chief
electronics technician. Woods started in ham
radio in 19 53 as a Novice . He was also
awarded the US Coast Guard Public Se rvice
Award from Rear Admiral William J . Ecker
during the OCtober ceremony. TNX Wastlink
Report, No. 661. November 12, 1993.

Malfunction Grounds
Earthwinds

A November launch attempt for the Earth
winds around-the-world balloon fligh t was
aborted after a system malfunction damaged
the crew capsule. Crewmembers Larry New
man KB 7J G M , Rich ard Abruzzo, a nd
Vladimir Ozhan ibekov RV300 were not on
board at the t ime and no one was injured
during the mishap.

Project leaders suspect a c ab le support
anchoring the capsule to the ground gave
way, causing the capsule to rise prematurely
and then fa ll. Th e d amage is be ing es-

sassed . Th e nam-raoto-equtopec historic
balloon fligh t has been set back a minimum
of six to eight weeks. TNX WSYI Report, Is
sue #22, November 15, 1993.

Let's Talk Ham Radio
A Phoenix-based radio talk show called

' Hem Rad io & More~ has gone netoner after
2 -1/2 years of success on stat ion KFNN.
Th e show began broadcasting nationally
over more than 80 Talk America Network af
fili ate stations in late November. The weekly
program Is hosted by Len Winkler KB7LPW,
and features special guests, give-aways, lis
tener call-Ins, and OX news.

"Ham Radio & More" can be picked up in
any market by a local talk station. You can
suggest your favorite station carry the pro
gram by having them contact the Talk Ameri·
ca Network at (508) 460-0 588 . The show
ca n a lso b e p icked up on Satcom C-5,
Transpond er 19, 6.0 audio and Galaxy 2.
Transponder 3, Channel 55.4. The show is
designed to ncrease the PUblic's awareness
of ham radio and thus h elp the ho bby to
grow. It includes discussions of all aspects of
hamming , and is not limited to technical top-
ics. Listen lor it on Sundays at 6 p.m. E$T.

Be Prepared
Members of the Amateur Radio Emergen

cy Serv ices group of Mercer County in rural
Kentucky had a very authentic training exer
cise o ne recent Saturday. Ham ope rato rs
and other volunteers were staging their re
sponse to a mock plane crash wh en a very
re a l c rash occu red on nearb y H ig hw a y
127-an automobile and a large truck had
collided .

Using 2 meter gear and a repeater phone
patch, Robert James KC4Z0 X summoned
local authorities and the accident was han
dled without delay. Despite bad weather and
that highway collision, the simulated hunt for
the ~downed aircraft" was a success. Orga
nizers called the day'S woO:. excellent train
ing for the unexpected. TNX Dan Cordray
KD4PWP.

TNX •••
, , , to all our contributorsl You can

reach us by phone at (603) 924-0058, or by
mall at 73 MagaZine, Route 202 North, Pe
terborough NH 03458. Or get in touch with
us on CompuServe ppn 70310,775; Mel
Mail -W G EPUB"; or the 73 BBS al (603)
924-9343 (300-2400 baud , 8 data bits , no
parity, one stop bit.) News items that don't
make it in to 73 are often pu t in o ur other
monthly p ublication , Radio Fun. Yo u can
also send news items by FAX at (603) 924
9327. iii
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Hate to wail for the weather'? AEA FAX II is the answer.
This IBM-compatihle software receives HF SSB transmis

sions and displays satellite maps and WEFAX images in 16
levels of gray. giving you highly detai led pictures like the one
you see here.

In addition 10 gray-scale images. you'll be able to receive
and decode Morse Code. RlTY. and NA VTEX transmissions.
And luning the signal is easy-AEA FAX II has an on-screen
tuning indicator to help you keep the signals coming in clearly.

Features. like the ability to export your fax
pictures to PCX and GlF files and a Jogging
function to keep (mel of your favorite stations,

make AEA FAX II easy to use ri ght out of the box!Simply plug
in the demodulator (shown here), install the software. and
you're ready to receive highly detailed images.

Don't wait another minute. Call
AEA's Literature Request line
at (800) 432-8873 for more
information. or contact your
favorite ham radio equipment
dealer. If even another minute

is 100 long to wait.
call us direct at
(206) 774-5554.

Retlllill'S PC.q,mp.1t,bIe XT, AT. Of
tener md ~ gcncm " ."cure Hf

SSB rccci..c,_ VGA rnonilOf Il'-

qllir«! fOf p~~·\CaJc fill di'PI~~.
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Using the World's

Most Accurate

Frequency Standard, Part 1
Building a receiver for WWVB.

by Bob Roehrig K9EUI

Photo A. Completed WWVB receiver modules \\'ith iudoar rod allft'nnG.
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H ow accurate is your frequency counter?
Chances are it is not as good <IS you

think it is. Even if your counter has a high
stability time base of 0.1 or 0.2 ppm, it must
still be checked against <I known standard
from time to lime. I have seen many coun
ters that arc off by <IS m uch as 10 ppm.
which means the measurement of a 2 meter
rig would be off by more than I kHz. If you
experiment with microwaves, it is essential
that you have an accurate frequency counter.

The standard rule of thumb is that your
measuring instrument should be <It least 10
times more accu rate than the device you arc
trying 10 measure. Sec the sidebar: " Co m
ments on Frequency Counters" on page 17.

The most accurate frequency source in
this country is obtained from the National
Institute of S tan da rds and Technolog y
(NIST ). formerly called the National Bureau
of Standards (NBS), in Colorado. Th is is the
orgunizunon that operates WWv. All the

W WV frequencies arc obtained fro m a ce 
sium standard, which is the most accurate
frequency source in Ihe world. WWV is OK
for setting clock s and zeroing a receiver ' s
crystal calibrator, but it is not the ideal
source for checking a frequency counter.

The best standard frequency you can get
is from the LF transmissions of WWVB on
60 kHz. Because of the low frequency used,
the fading and multi path problems are mini
mized and an almost constant signal is avail
able. With the equipment described in this
article you can easi ly check your local stan
dard or courucnimc base to within 0.0001
parts per million, which is not possible using
the HF WWV signals.

The WWVB Si~na l

The \VWVB transmission on 60 kHz has
no audio modulation. The carrier power is
reduced 10 dB at the beginning of eac h sec
ond and held low for 0.2 to 0.8 seconds be-

fore returning to full power. This pulse width
modulation is a serial binary time-or-day
code used to synchronize clocks. The second
form of modulation is a 45-degrce ad vance
in phase shift at 10 minutes past the hou r,
which is returned to normal five minutes lat
er, This phase shift will have little effect on
our use of the signal but you will see it when
doing phase comparisons. The WWVB sig
nal strength is s uffi cien t to be received
throughout most or the continental u.s.

System Block Diagram

Figure 1 shows a block diagram of the
WWVB receiver/comparator. The receiver is
basically a sensitive RF amplifier that ampli 
fies the 60 kllz carrier up to a 5 vo lt level
signal. The carrier frequency is then com-

Photo 8. Outdoor version of IVd alllelll1a (I/Jd
preamp ill wasemroof housing.
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MFJ-283. MfJ·28j.
J-28SL. MFJ-28SW.

MFJ-287 Of" MfJ-287L
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'19" MFJ-I08B '24" MFJ-112
l\.1FJ-1088 dual clock has sepa

rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.

MFJ-l 12 shows hour/minute!
second. day, month. date. year at anyom on world map. 12or24 hour
display. Daylight saving time feature.

VHFSWRIWaHmetw
MFJ·8128
'29'"

Covers
2 Meters
and 220 MHz. 30 and 300 Wan scales.
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4'hx2'/.x.3 in.

Code PO'actIat 00cIII_
MF)-SS7
'24"

MFJ-5S7 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on rour
table. Portable. 9-volt battery or 10
VAC with MFI-1305. $ 12.95.

Earphone jack for private practice.
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 81/2X2 '1« 3l /. in.

MFJ MultIple DC Outlet
M~-~U8

Use your rig's 12 VOC power
supply to power two HFNHF rigs and
six or more accessories with this MFJ
high currt'nt multiple OC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pain for accessories.
DC voltmeter. Ron- LED. RF bypas
sed. 6 ft. of 8 guage power cable. See
jru MFI catalog for more OC outlets.

IFr~~;t;j &:~rc.9J
Nearest Dealer/Orders: 800-641·1800
Technical Help: 8OO·647-TECH (8324)
• I year .1I((ffl4itioluJ1 gt!&nntft • 30 dlItJlIOney back
guaranttt: (less lIbpOli 0ilIen flOO1 MFJ ' -fm:CI~

MF.~·~,{~Ilf:f.S~62iI [60U323-,.... "'JOCST, Mm-Fri.
FAX: (60I)J2J.65SI: Add 56 aIh

MFJ . •. nuUring quaJilyafforriabt.
___ 0: ...".. .cI-p O lftJMI'15 .. _ -.

Minl Speaker/Mics ,
These tinyMFJSpeokuIMk sare so ,
small andso lightweightyou'Ufo,!:<I
thev're dun - unJilyou get a calL

Itxcellent audio from electret mic
element and speaker. Has swiveling lapel
/pocket clip. PIT button with transmit
LED. earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x 11/.x1h, in.

O rder MFJ.28S1MFJ .285L for lCOM.
Yaesu, AJinco; M FJ-Z87/MFJ· 287L for
Kenwood; MFJ-283 for split LCbnn«Iorsbo

lu Alinco; MFJ.285W for IC-W 2A. awWobIe - onfn L modeI.

MFJ-284 or
MFJ-286

'249 5

MFJ Coax Ante........ 5wIt 12124 HaowLCD aocb
II • II
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'34" MFJ-1701 '21·' MFJ-17028 '59" J-I7G4
Select any of several antennas from your operating desk with these

MFI Coax Switches. They feature mounting holes and automatic
grounding of unused tenninaJs. One year unconditional guarantee.

hoIFJ-1701. $34.95. 6 position antenna switch. SO-239 connectors.
50-75 ohm loads. 2 KW PEP, I KW CWo IOx3xl'h in. DC-60 MHz.

MFJ.1702B. $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP. I KW CW.lnsertion loss below .2 dB. 50 dB isolation at 450 MHz.
50 ohm. 3x2x2 in. MFJ-1702BN. $3/.95. N connectors. DC-I.} GHt._

MFJ-1704, $59.95. 4 position cavity switch with lightning/surge
protection. Center ground. 2.5 KW PEP. I KW CWo50 dB isolation at
500 MHz. 5Oohm.61/q,41fq,111.. in.MFJ-J704N. $69.95. N connecrors.

DryDummY LaacIs far HFIYHF/lIW
MFJ has a full lineof3ummy . : -;- -

loads to suit your needs. Use for
tuning to reduce needless (and
illegal) QRM and save your
finals.

MFJ -260B. $29.95. VHFI MFJ-260B '59" MFJ-264
HE Air cooled, non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds, derating curve. SWR less than 1.3:1 to 30 MHz,
1.5:110 150 MHz. 2 l/2X2 Ih.,,7 in. MFJ·260BN, $34.95. N connectors.
MFJ.264, $59.95. Versatile UHFN HFIHF 1.5 KW load. Low SWR to

650 MHz. usable to 750 MHz. tOO watts/to minutes, 1500 wattsilO
seconds. SWR is 1.1 :1 to 30 MHz., below 1.3:1 to 650 MHz. 3x3x7 in.
MFJ-264N. $69.95. N COfJlleCror. MFJ-5803, $4.95. 3ft. coax/PL-259.

MFJ Low Pass Ater MFJ I_bie PacIcIIes
Suppress M[fJ-704 MFJ Deluxe Iambic MFJ-S64

TVI. RFI. '39" Paddles feature a full '49"
telephone and range of
other interference adjustments
by reducing in tension I:~~~
unwanted and ~ontact
harmonics going 10 your an enna. spacmg. .
9~Ies. MFJ's exclusive T~flon. self-adjusting .
Dielectric T~chnology"" nylon and ~teel needle bearings.
capacitors. hi-Q inductors. ground contact pol.Dts that ~J.OOst neve.r
plane shielding. RF tight cabinet need cleaning, JXl?Clslon machined
gives excellent TVU m frame and non-skid feet on ~vy
protection. Full legal power chrome base. For all electronic CW
L8-30 MHz. Mounting tabs. keyers.

FulfColorFAX MFJIBeMherKeyer
Use your MFJ-1214PC ThebestofallCW MFJ.-422B

computer and '140" worlds --a deluxe MFJ '134"
transceiver to Keyer u84f a
receive, display . 1'\ ~!~. ;;. C~rti.s 8 ABM
and transmit "4. ~. ' } ' chip m a compact
brilliant full color news p otos package that fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 gray levels. Also paddle!
receive/transmit RlTY. ASCII Iambic keying, speed (8-50
and CWo wpm). weight. tone, volume

Animate weather maps. controls . Automatic keyer or
Display 10 global pictures semi-automatic Cbug-)/tune
simultaneously. Zoom anypartof mode. RF proof. 4'/u:25!u5'h in.
picture or map. Manager lists MFJ-4UBX, 579.95, keyer
overC}{X) FAX stations. Automatic only. for mounting on your Bencher
picture capture and save. paddle.

CIRCLE IIli ON READER SERVICE CARD

MFJAItIfIclal RF Ground

~~1
Creates

artifscal RF
ground that eliminates or reduces RF
!lot spots. RF feedback, TVIIRFl. weak
•ignals caused by poor RF grounding.

Greatly improves your signal if
you're using a random wire or longwire
u neena with an ineffective ground.

Electrically places a far awaf RF
VOUnd directly at your rig by tumng
xrt reactance of connecting wire.
20 MeIer CW Trc8Iscelvw
MFJ-9020 _ .
'17 9'" - <t.

Th th
o •• • • -

1"01'1' 15 " - . •

'iny MFJ 20Meter
:w Transceiver in a comer of your
mefcase and enjoy DXing and
agchewing wherever you go. You get
I high performance superhet receiver.
crystal filter, RIT. AGC. vernier tuning,
:idetone, speaker. up to 5 watts output,
:emilfull break-in. much more. Free
nanual. Seejru MFI catalog for 40,
10. t7, 15 Meter versions. keyer, audio
iller. power pack, tuner, antennas.
5_AdlwAntenna

'world Radio TV Handbook" says
o1FI-I024 is a " first rate easy-to-operate:
ICtiYe antenna...quiet...excelkne dynamic
angc_good gain.; low noise.•.broad
i"equcncy coverage.•. excellent choice."

Mount it outdoors away from elec
ricaJ. noise for maximum signal, mini
num noise. Coven 50 KHz - 30 MHz.

Receives strong, clear signals from
all over the world. 20 dB
attenuatcr; gain control,
ON LED. Switch two
receivers and aux. or active
antenna. 6x3Jl5 in. Remote

;:
::;;;;... has 54 inch whip. 50 ft.

coax. 3x2x4 in. 12
• " VDC or 110 VAC with
• • • MFI-1312. $12.95.

L29" MFJ-I024
Cross-Needle SWRMeter

MFJ-8 ISB
'69'"
Peak!

verage Cross
leedfe SWRJ
vaumerer. Shows SWR. forward!
eflected power in 20001500 & 200150
'an ranges. 1.8-60 MHz.
Meehank 81zero. So-239

onnectors. Lamp uses 12 VOCor 110
AC with MFJ-1312. $ 12.95.
7 t'/1ot1- is Q ",is~mJ tn:Jdrmtut ofDNpoN-

Compoct$peaker/Mics
B ert's a Oxn~Speak£rlMlCthatjiJs

comfottably in your handand has a run
siD! speokerfor aystol clearaudio.

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call
with the volume turned down.

First -rate electret mic element and full
size speaker gives superb audio on transmit
and recleve. Earphone jack. PlT. light
weight retractable cord. Gray. )1/4x2x3 in.

MFJ·284 fits learn and Yaesu.
MFJ.286 fits Kenwood.
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Digi·Key #36C13

swap the two tickler lead connections on the
board. Once oscillation is obtained. reduce
the setting of R3 by about 1/ 16 of a turn, be
low the point o f oscillation. Then co nnect
the generator to points A and B and tune to
resonance by adjusting the number of turns
of Ll and choosing the correct value of C2,
making it resonate at 60 kHz with C I at
mid-capacity.

Afte r tuning, co ve r the entire winding
with elect rical tape. Final tuning should be
done with C I after the rod is installed in its
P VC hou sing and its attachmen t to th e
preamp enclosure. In my case, the antenna is
mounted ou tdoors (see Photo B) so I mount
ed the preamp in a z-tncb PVC tube and the
antenna housin g use s 3/4-inch pipe , end
caps and a "T."

If you have some ferrite rods around, try
them. I successfully used an 8-inch rod that
was used as an AM antenna on an old stereo
receiver. On this rod I wound 6 inches of
wire (0 .33" in di ameter), which tuned to 60
kHz with two of the 820 pF caps in parallel.

The WWVB Receiver

To maintain the accuracy of the transmit
ted freq uency, the receiver cannot modify

Parts List, Figure 2

Figure 2. The antenna/preamp circuit.

L1 Rl -
B 1'1'

1M R'
180 .0 0 8 2 470

--
C R3

• I •

L2 C.
0 ,01

C,
E 10pF

J' )------o--j l-r-t
A

(All fixed resistors 1/4 wall)
A1 1 Meg
R2 470 ohms
A3' 1k
R3'· 1kpot
Ll .2 " See text
L3 · 800).lH Digi-Key #TKl725
C1 ,. 10,180 pF trimmer Digi·Key #SG3014
C2' 0,0082 j.lF Digi·Key #P3822
C2 , . 820 pF {see text) Digi-Key #P3821
C3 0.Q1 ).IF Digi-Key #P4513
C4 , . 0.Q1 ).IF Digi-Key #p4513
C5' 10 pF Digi-Key #4837
Q1 MPF102 Digi-Key #MPF102
0 2 2N2907 Digi·Key #2N2907
J1 Output connector; BNC, Prone. or coaxial UHF
J2 • Antenna connector: Pin or bananna jack
The enclosure for indoor use is 4· x 2-1/8· x 1-518· minibox: Radio Shack #270·239 or Digikey #L114ND.
• Use these parts lor the wire antenna version only.
. ' Use these parts for the ferrite rod antenna version only,

Dom inguez Hill s
CA 90220: Jl on63
5770), Pan xo, R33
05 0- 750 . You will
also need abou t 50
fe e t o f # 28 g aug e
enameled wire, also
available from Ami
don.

Starting abou t two
inches from one end,
cl ose-wind about 4
1/2 inc hes of wi re
around the rod . Se
cure the ends of the
windings wi th tape.
Afte r L1 is wound,
wind a layer of elec-
trical ta pe a ro u nd
th e cente r porti on

and wind ::!O turns of wire over this area for
L2. Be sure 10 leave about two teet of wire
off the ends of the windi ngs to make con
nections 10 the preamp.

The rod antenna is adjusted by first pow 
eri ng up the board as shown in Figure 3A
and c hec king for regeneration. Rotate R3
throughout its range. If it does not oscill ate ,

Figure I. Btock diagram of the WWVB receiver/comparator;

pared to your local standard, which may be a
separate highly accurate oscillator or a sta ble
osci llator that ex ists within a piece o r equip
ment such as a frequency counter. The com
pararor can be either a scope, which is used
to observe the Lissajous pa ttern s showing
the drift of the local st andard, or a di gital
comparator, which shows the drift rate on a
meter or chan recorder. T he second part of
this article will show the detai ls of a digi tal
comparator.

T he Antenna System

This is an active antenna using cascaded
followers for a high input impedance and a
low output impedance. T he unit should be at
lea st 25 feet away from the receiver and is
connected to the main unit with coax ial ca
ble. Any commo n coax can be used since
impedance matc hing is not a critical issue
here. Power is supplied from 12 volts via a
series :no ohm resistor in the receiver and
the signal is superi mposed on this same co n
ductor. The board should be mounted in a
waterproof hou si ng if it is 10 be mounted
outdoors. (Sec Photos A and H.)

Two types of antenna can be used, a wire
or a ferrite rod. The same preamp is used fo r
either type antenna with just a few compo
nent changes . The antenna/preamp circuit is
show n in Figu re 2.

For the wire version, a 3- 10 50- foot an
tcnna is connected to J2; (he length depends
on the sig nal strength at your location. R3 is
::I fixed Ik resis tor and C I , C4, Ll , and L2
arc not used. To adjust, co nnect the circu it as
shown in Figure 3A and adjust L3 for maxi 
mum signal at 60) kHz.

A wire antenna ca n gather a lot of signal
but may also pick up a lot of noi se. Also, a
lougwi rc antenna may pick up enough HF
ene rgy fro m a nearby ham t ransmitter to
dam age the pream p. There fo re. I recom
mend putting in the extra effort to build the
rod antenna.

For the preamp circuit with the rod amen
na. install C I. C4 and a Ik pot for R3. C2
should be an 820 pF ca pacitor. C5 , L3, and
12 arc not used. Ll consists of a 1I2-inch by
7-112-inch-long fe rrite rod from Ami don As
sociate s (2216 E a st Gl ad wi c k St.,
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Asst. General Chairman, Ken Allen, KB8KE

•NoTA YD

General Chairman, Dave Grubb, KC8CF

April 29, 30 & May 1, 1994

'*' Giant 3 day Flea Market '*' Exhibits '*' Activities for the Non-Ham

Information
General Information: (513) 276-6930
or , write to
Hamventlon. Box 964, Dayton, OH 45401 -0964
Lodging Information: (513) 223-2612

(No Reservations by Phone)
Flea Market Information: (513) 276-6932

Lodging
Please write to Lodging, Dayton Hamventlon, Chamber
Plaza, 5th & Main Streets,
Dayton, OH 45402-2400 or refer to our 1993 Hamvention
program for a listing of hoteVrnotels in the Dayton area.

Special Awards
Nominations are requested for Amateur of the Year, Special
Achievement and Technical Excellence awards. Refer to the
Hamvention Program for nomination form or contact
Hamvention Awards Chairman, Box 964
Dayton,OH 45401-()964.

1994 Deadlines
Award Nominations: March 1
Advance Registration and Banquet

USA - April 8 Canada - April 1
Flea Market Space: February 1

Flea Market
Flea Market Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. A maximum of 3
spaces per person (non-transferable). Electricity is available
in a portion of the last Flea Market row for $40 additional per
space. Rental tables and chairs are not available in the Flea
Market. Vendors MUST order an admission ticket when
ordering Flea Market spaces. Please send a separate check
for Flea Market space(s) and admiss ion ticket(s). Spaces will
be allocated by the Hamvention committee from all orders
received by February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1994. Checks will not be deposited until after the
selection process is complete .
License Exams
Novice thru Extra exams scheduled Saturday and Sunday
only. Send FCC form 610 (Aug 1985 or later) - with requested
elements shown at top of form, copy of present license and
check for prevailing rates (payable to ARRLNEC) to Exam
Registration ,708 Mapleside Dr. Trotwood, OH 45426

Free bus service
Free bus service will be provided between Hamvention and
our satellite parking areas. In addition, some motels may offer
transportation to Hamvention.

~====

$- - -@ $22.00"-

Flea Market tickets Please enclose two checks
~ Send admission tickets only if flea market space(s) assigned.

o Send admission tickets regardless of flea market space assignment.

Advance Registration
Enclose check or money order for amount ind icated in
U.S. dollars and type or print your name and address clearly.

Make checks payable to:
Dayton HAMVENTION Mail to -
Dayton Hamvention Box 1446, Dayton, OH 45401-1446

I. HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. :J
-------------------------------------------------------------------------------------}fc;.,Afa-rij;----------------------

Admission @ $11.00· $ _
(valid all 3 days)
Grand Banquet
Alt. Act. l uncheon
(Saturday) @ $850
(Sunday) @ $8.00

Flea Market * $3011 space
(Max.3 spaces) _ _ $6012 adjacent

=
==$15013 adjacent s~====Electricity add $40.OOIspace $

Covered tent $215.00 ea. $
Total $ _

Name Call _

Address _

City State _ _ Zip+4 _

Daytime Phone # ( ) _ _ _ _ Evening Phone # ( )

• $14.00a'door
-$24.00 at door, ~ available
t Mnission lid<et mustbe
_ with Ilea market It:keIS



Figure 3. A) Preamp IUlllllg setup: B) Receiver 11II1II18 setup.

Al~~KA A D .".32.... •• +12V
60 kHz I" -= o Scope
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~
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~
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B E 1
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Ca)

lOOK l~~K..

~
••

60 kHz I"
Signa l Counter 1K

Receiver
Generato r 10 >,

(b)
..

the frequency in any way, so we must use a
TRF system rather than a superhet. Because
the entire receiver operates on a single fre
qu e ncy. it mu st be well-sh ie lded and is
therefore bui lt in two separate mimbox mod
ules to prevent self-oscillation. RF connec
tions between modules are via coaxial con
nectors and cables and other connections are

provided by barrier-strip screw connections.
The recei ver design is the res ult o f many
months of trying many different c ircuits and
the discreet component version shown here
proved to be the most stable and reliab le of
many that were tried.

The two receiver boards are mounted in
the miniboxes using 314-inch spacers and 4-

40 hardware. The jacks and barrier strips are
mounted on the ends and tops of the boxes.
The covers may then be mounted to a rack.
pane l or 10 a cabinet base. as desired. In my
fina l unit. I also included a mult i-position
switch so I can monitor other functions with
the 50 IlA meter.

Figure 4 shows the RF amplifier portion

Figure 4. RF amplifie r pomon ojl/U.' receiver.
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Parts List, Figure 4

Digi-Key '36C52
Oigi-Key 'P4513
Digi -Key 'P4525
Oigi-Key'P3822
Digi-Key I PS07
Digi-Key.P833
Digi-Key I Tt<1725

(All lixed resistors 1/4 watt)
Rl
R2.9 ,19
RJ.l 0,20,21,26
R4,11
RS.13,14,23
R6.l2
R7,24
RS,18,25
A1G.1 7
R15

330 corns
22Qk

15k
22k
10k
470 ohms
4.7k
47 ohms
471<
10k pot Digi·Key'36C14

R22 500 ohm pol
Cl ,5,6 .1 ' ,13 O.Ol}tF
C4,10.16.28 O.lIlF
C3.9.1S O.OO82IlF
C2,B,10 10 ",F
C7.12,21 l00IlF
112.3 800 J.IH
01 -6 2N2222 or equiv.
01 ,2 lN34A Radio S hack 11276-1123
J l,2 BNC, phono or UHF coexa roonnectors
Enclosure: Digi-Key il L116NO or Radio Shack #27().238
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(Keyboard Not
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Pabtnt
PendIng

1

• Send & Receive in:
CW I RTTY(BAUDOT) I ASCII

+
+

Incoming data

Outgoing data
appears here

IDATA CNTLR I
+

W

• Standard Display
shows RXITX VFO
freq 's, time and
current memory

• Messages can be:
edited, sent &
appended to out
going message

..(-- Format & Edit
stored MSG's here

--

0930

/'IS61

0930
/'1000

PC-1610

tnxFER GSO. 73

•

1'-f.03SIO-T

3>CRNNEO

1'-f.03SI0-T
1'-f.03S10-R

• Basic display lets you know
exactly where you are.

• Store up to nine 256
character messages.

• The PC-161 0 Performs the
functions of an HF Trans
ceiver, Computer, Data
Controller and Control
Software all in one package.

Technology introduces the PC-1610~a full Iea
l1xed HF transceiIIer with buill-In keyboard inter·
face. Plug a standard IBM xr compatible keyboard
Into a PC-1610 and instantly enjoy keyboard CWo
RTTY (BAUDOT and ASCIQ data communications.
Incoming morse & RTTY data Is decoded and dis
played on the buill-in LCD display. The PC-1610
offers the following features:

• Built-In XT kayboard interfaoa (kayboard
optlonaQ

• 160-1OM ham band coverage
• USBIlSB/CW/FSK modes
• 7fN\1 output power
• Buill In dlgiIaJ powerl&NA meter
• DOS VFO with 1Hz step size
• 8eIectabIe variable speedIfixed 10Hz step

VFOtuning
• BuIIl·1n 24hr ciock
• 90 tunable memories
• 1 scratchpad n-..nory
• 9 (256 character) keyboard data buffers
• Buill-In 5-75 wpm IAMBIC keyer
• Buill-In 204KHz. 1.8KHz, 500Hz. 200 Hz &

RTTY fillers
• Notch fi ller
• 8e1ec11 of 3 antennas from front panel

SpedIk;alIOi lB 8111 s lbject to ct8 lQ81Mthout notice.
• IBM XT 18 a registered traderr'lErio; of the IBM Colpolatlon.

Designed end menufactured in the U.S.A.
Phone: (516) 662-6512. Fax: (516) 862-6529
7 Flowarfield M100, St. James NY 11760

The PC-161D has too many features to adequately describe in one ad...
call or write for a deteiled brochu~ajorCredit Cards Accepted.

~atr/ot
_ltMnziO'TCd_u.J IiifTLblG" JZtZftarQt'1Y,"At:

QRCLE 321 ON READER SERVICE CARD



of the receiver. It consists of three stages of
tuned amplifiers with emiuer follower!'>. The
followers and low collecto r current in the
tuned stages help preserve the high Q o f the
coils to maintain selectivity, AGC is applied
to two stages. A!'> the signal strength increas
es. the AGC detector provide!'> a higher DC
voltage. This voltage is ap plied to diodes 0 I
and 02. The higher the current that passes
thro ugh these diodes. the more the sig na l
voltage is shunted to ground . During normal
operation the output of this section o f the re
cei ver is about a I volt poP sine wave.

Figure 5 sho ws the remain ing amplifier
stages and the AGC detec to r. The normal
signal level at TPI is about 5 volts P-P. The
carrier is rectified by 02 and 0 3. Q6 is a
follower to isolate the slow AGC lime con
stant circuit from the detector. C7 is charged
to several volts through R23. The discharge
time constant is via 0 5. R24. and R25. The
AGC voltage de vel o pe d ac ross C7 i s
dropped to less than a volt by 05. The high
e r AGC vo ltage is red uced in thi s way.
ruther than with a voltage divider. to main
ta in a greater dynamic range. The slow-re
sponding circuit sets the AGC level relative
to the average sig na l le vel. rather than al 
lowing it to follow the 10 dB carrier reduc
tion that occurs each second. The d ow AGC
vol tage is avai lable at board point J while
the fust AGC voltage is at point H. These
two voltages can be used 10 drive a detector

10 decode the time-of-day pulse information.
This decoded information can be used 10 op
erate a self-selling digital clock. If you are
interested in such a clock project. drop me a
card and let me know.

Stages Q3 through Q5 ampl ify the main
received sig nal and provide a 5 volt TIL
compatible outpu t. T his signa l is used 10

drive the 60 kH z input of the comparator
unit or to connect to the scope.

Receiver Adjus tments

On the RF amp Ii flc r board. set R15 and
R22 10 mid- range. Connect the lest eq uip
ment 10 the RF ampli fi er modu le alone us ing
the scheme shown in Figure 3B. Using the
scope or an AC voltmeter. set the generator
to 60 kHz at a level of 150 mV RM S. This is
equivalent 10 a 30 microvolt signal at the ac
tual receiver input. Observe the output sig
na l at J2 with the scope. Carefully adjust the
three coils for maximum signal using a non
metallic 1001. The level should end up being
abou t I volt poP.

Afte r alig nme nt is co mplete. place the
co ver on the box of the module. then con 
nect the cables bet ween the t wo rece ive r
units: RF amplifier J2 co nnects to amplifier
unit JI . and "F' of both units are connected
together. Temporarily ground the AGC line
" F:' With the 150 mV signal appl ied as be
fore. there should be a 6 volt P-P sine wave
at TPI. The signal may be slightly clipped at

the to p and bottom of the waveform. 12
shou ld have a 5 "0 11 square wave. TP2
shou ld read about 6 VDC and TP3 should be
about 3.3 VDC.

Remove the short from "F:' The signal at
TP I should drop 10 around 4 volts P-P and
TP3 shou ld read arou nd 1.8 volts. If all is
we ll. c hanging the generator o utp ut from
150 mv up to 1.5 vo lts (a change o f 20 dB)
shou ld show no mo re tha n about a 6 d B
change at T PL With the 50 uA S- meter co n
nected. it shou ld read around mid -scale with
the 150 mV input and arou nd 45 uA with the
1.5 volt input.

The recei ver will operate with an actual
in put level o f only 3 microvolts with RI5
and R22 at maximum leve l (coumerctock
wise rotation). With nothing connected 10

the receive r input. there will be a 5 volt
square wave at output n. This will be close
to 60 kHz and is not an oscillation but just
the amplification of internal noise. A ny use
ful signal will o ve rride this so it is nOI of
concern.

Fina lly. d isconnect the generator and tu m
it off or change its frequency so the receiver
won' t pick it up. Connect the ca ble from the
antenna unit and observe the TPI signal. You
should see the 60 kHz signal. around 6 volts
P-P or so. dropping in level every second.
T he sig na l shou ld be a fair ly clean stnc
wave.

The final gain adjustment is made while

Figure 5. The remannng amplifier stages and the AGe detector.
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' Various models available from Fair Radio Co.• 1016 E. Eureka. Box 1105.
l ima QH 45802; (419) 227-6573
Enclosure: Digl·Key #L116ND or Radio Shack 270-238

Digi·Key #P833
Oigi·Key .P4S25
DigI·Key ,POO7

Rl ,7,11
R2.8.12
R3.4.9.13.162427
R5.6.10.14
R15.1925.26
R17
R18
R21.22
R23
R20
Cl ·4

(AlIlixed resistors 1/4 wall)
,20k

,'",,.,
560 ,",""
H"'"
3.31<

'''''.m
1k

' Ok
1k pot
0.Q1 ).IF

Parts Li st, Figure 5
C5.7.10

06.'
06
O,~

05

0'"
Jl -3

M"

Digl-Key #36C13
Digi·Key II'P4513

100 ~F

0.1 ~F

lO~F

lN914 or lN4148
3_9V zener.1N4730A0/1N52288
2N2222 0/ equiv.
SNe, phono. or UHF coaxial coooectoe
SO).lA meter
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The recei ver can be tuned fo r the se other
frequencies by select ing different values for
C3. C9. and C I5 as follows:

achieve. it takes 100 times as long to ob
serve a 10 kH z signal drift as it does I MHz.
For that reason . the serious use r of thi s
equipment shou ld consider building a simple
d igital phase comparator. This will be dis
cussed in the second part o f th is th ree-pan
senes.

C2 on the anten na pream p board must
also be changed as necessary.

I encourage any correspondence regarding
this project (314 S. Harrison 51.. Batavia IL
60510): however, if you expect a response .
please incl ude an SASE. A full se t of boards
for this project can be obtained for $ 11 plus
$ 1.50 S & II from FAR Circuits. 18N640
Held Court . Dundee IL 601 18. iii

Using the Receiver for Other Frequencies

WWVB is usable in most of North Amer
ica. In ot her pans of the wo rld there are orh
er LF standard frequency transmi ssions that
may be o f usc . I cannot vouch for the accu
racy of the following list but I have seen
these stations mentioned in various publica
tions from time to time. There may also be
others that I have not heard of. Tbe station
must emi t a C W carrier and not have FSK
keying as many military stations do.

1 Neyer say Die
2 teners
3 0 AX
4 Using the World's Most Accural e

Frequency Standard. Part 1
5 Micro IDer
6 The Ouad Charger
7 Deal er Directory
8 Rev iew: EASY-PC Prinled cncutt

Layout Soltwa re
9 Review: "The RadiO Doctor"

10 Hamsats
11 AnY Loop
12 Upda tes
13 Carr's Comer
14 1993 Annua l Index
15 Homing In
16 Hams with Class
17 ORP
18 Packet & Computers
19 ATV
20 Above and Beyond
21 Ask Kaboorn
22 73 tntemahonal
23 Special Events
24 New p rodu cts
25 Barter 'n' Buy
26 RandomOutoot
27 PropagatiOn
28 The "Hula Loop'
29 Ham Help

FEEDBACK
ltl OU' conlinuing eIIort to prosent hi best in ama

teur ICldio features aod columns , we re<:ognil e \he
need to go direclly to the scuce-you. the reader. Arti·
ces aod columns are assigned feedback numbers,
wtlidl appear on eadl artid&'coll.nW1 and ere also ~s1 '

ed here. These numbers correspond to lhose on the
feedback carel opposide lhis page On the card. please
check lhe box which honestly represents your opjnion
or each arIlde or column.

Do we really read the teeooace cards? You bel!
The results are tabulaled each monlh. aod the edilors
lake a good. hard look at whal you do aoo don ' like.
To show our appreciation. we draw one leedback carel
each monlh aod award the lucky ¥Moer a lree coe
year Slbsc:tiption (or eX\ension)to 73.

To save on poslage.1IotIy not iii w the Product Re·
pen card aod the Feedbadl; carel and pIA: them in an
em'8lope? Toss in a~ or praising leIIer to the
editor wtile you're at 1_AI tor !he low. low price of 29

,.""
Freq.• kHz

60
17.5
75
40
50
50

0.018 J.1F
0.012 J.1F
5300 pF
5000 pF

Call
MSF
DCF77
H8 G
JJF
OMA
RTZ

40 kHz
50 kHz
75 kHz
17.5 kHz

Location
U.K.
Germany
Switze rland
Japan
Czechos lovakia
Irkutsk. Russia

Phase Comparisons

The simple form of phase compari son be
tween WWVB and your local standard is
done with the setup shown in Figure I. using
a scope. The recei ver ou tput is fed to the
vert ical scope input and the local standard is
fed 10 the ho rizontal input. T he 60 kHz sig
nul and you r local standard arc compared by
ob se rving th e rotat ion of the Li s saj o us
pattern . Alternatively. connec t the local slg
nalto the external sync input to synchronize
the scope's horizonta l oscillator. The com
parison will then be a slow drift of the wave
form across the sc reen. In any case , your
IIXiII standard must be an integer value o f 60
kHL.

If your frequency counter time base is
your local standard. you can probably find a
point in the counte rtimc base d ivider chain
that provides 10 kllz. Thi s would be a good
choice of signal to compare 10 the 60 kHz.
At 10 kill.. to achieve an accuracy of I part
in IOH • it will take over two hours o f com
pari -on time.

Whatever the accuracy you arc tryi ng to

observing the signal at its strongest period,
usually around noon local ti me. or four or
five hours after sunset. Adjust RI5 and R22
on the RF amplifier board for maximum sig
nal at TPI , without clipping. The AGe will
then compensate fo r lower signa l levels at
other times of day. Maximum signal should
peal; no higher than 45 J.1 A on the Scmeter.

During use . if the me ter sho ws erratic
Iluctumic ns other than the normal I pps time
code drops. it indi cates atmospheric distur
bances that may affect the signa ls use ful 
ness. Ir the meier does not show the 10 dB
drops each second. it may be that the noise
level is high or you are getting interference.
If the meter is steady. the unit may be oscil
lating because the antenna is too close to the
receiver.

Comments on Frequency Counters

Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Ter. 614866-4267

If you are plann ing to purch ase a fre
quency counter. consider the followi ng:

I. The counter specs should slate the ac
curacy and frequency o f the time base. Ac
curacy should be ex pressed in terms o f drift
with temperature change. The time base
should be one using a "standard" frequen
cy. such as 1.3. 5, or 10 Mllz. Avoid coun
ters whic h have a nonstandard time base .
such as 3.579545 MHz. Nonstandard fre
quencies generally mean c heap crystal s.
Also. they cannot easily be compared to a
known standard.

2. A good counter should have an output
connector which allows you to easily check
the internal oscillator.

3. The better counters have an e xternal
time base input that allows you to use a
more accurate oscillator than the internal
one.

4. Unless yo u can use an ex ternal time

ba se, you sho uld conside r buying t he
counte r wit h the high stahili ty time base
option. if available. but again. make sure it
has an output connecto r so you can chec k
it.

I have cou nt e rs made b y Hc w te n 
Packard. Fluke. Anaocx. and others. All o f
these either met the above requirements or
were easi ly modified to d o so. Even my
synthesized signa l generato r has an exter
nal time base input , so all my units arc run
from my "house" standard.

5 . There arc other cou nters ava ilable
than those advert ised in the amateur publi
cations. such as those 1 mentioned above. If
you frequem harnfcsts, keep an eye out for
older commercial-grade co unte rs. Some
time s excellent units can be purchased in
ex pensively. The owner may just want to
get rid o f it because it is not as sma ll as
more modem counters.

HUGE100 PAGE
CATALOG

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF-UHF Transceivers
• HI's and Mobi les
• Amateur and SWL Antennas
• Accesso ries and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog includes prices!
Send
S1Io
'-.,,>
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Micro IDer
Numbel' 5 on your feedback card

An easy-to-build automatic Morse code station identifier.
by Steve Look KA9SZW and David Pointer

M ore and more hams these days are at
taching miniature radio transmit ters to

weather ba lloons, kites. and rocke ts . T his
underscores the need for a very sm all Morse
code ide ntifier necessary for legal operation .
A very small identifier would also be useful
for compact and po rtable foxhum transm it
ters and beacons.

The typical Morse code identifier uses an
EPRO~ and several other logic chips. This
con fuguration is fine for applications whe re
size . weight. and powcr consumption arc not
con siderations. T he Micro IOcr presented
here consists o f a maximum of 12 compo
ncnts mounted on a sing le-sided printed cir
cuit board measuri ng only 1-5/8" x 5/8". The
co mp lete unit weighs less than 1/2 gra m.
Power requirements are 1-2 mA at 3 to 6
vo lts. O ne Ouracell OL2032 3V lithium ce ll
will power the IDer for hours. Total cost
shou ld not exceed $20.

Theory' of Operation

The Micro IOcr is based on the Xtlinx
1736A serial PROM (U2). This eight-pi n rc
will store 36.288 bits of data. When a clock
signal from the 555 timer (UI) is applied to
pin 2. each bit in the memory appears at pin
I in seq ue nce. This pin is con nected to the
base o f transistor Q2 to dri ve the keying cir
c uit o f a transm itter. Q3 and R 3 may he

needed on th e keying circuit 10 inve rt the
output if you fi nd the code being se nt is in
vened. Adding the transisto r is cheaper than
programming a new PRO~.

QI. R4. and R5 form an inverter between
pin 6 and pin 3.

When the last bit of the memory has been
clocked out . the PROM: generate s a logi c
high at pin 6. The inverter applies a momen
tary logic lo w 10 pi n 3. T his reset s the
PROM and the entire memory is read o ut
agam.

The tim ing is provided by a CMOS 555
timer in an astable mult ivibrator configura
tion. The value of resistor RA sets the clock
speed and is determined by the software that
generates the actual ID bit pattern . A stan
dard 555 timer may be used instead of the
morc expensive CMOS pan. but the power
consumption goes up by a factor o f at least
10. great ly affecting the battery life .

Construction

Mou nt the IWO ICs first. We recommend
only a high quality machine socket for U2 10

a llow PRO~f cha ng es. A spr in g con tac t
socket may ca use rcli ab ilit y p roble ms .
Mou nt RA. R I. R2. and R4 on the bottom of
the board next. This is done to save space.
All t he oth e r c o m ponent s c a n n ow be
mounted to the top of the board .

mkid-A Morse C od e Compiler

With this large memory space in the serial
PROM available, two programs were wri tten
to simplify message gc neration.

You must firs t create a file with any text
editor (or a word processor in ASCII mode)
that conta ins the text of the Morse code you
want to b e se n t. B e c a refu l abo ut your
spe lli ng as the 1736A is a o ne -l ime pro
grammable part. All characters are support
ed, but nOI the proslgns. Two other charac
te rs are incl uded to ad d a so lid tone and
silen t pause function. A pound sign in you r
text file represents a so lid one-second tone.
Place as many of these in a row as you want
the tone durati on to be . An e xc lamat io n
point in your text file represents a one-se c
ond silence. Place as many in a ro w as yo u
want the silent pe riod to be.

Text may be entered in upper or lower
case as the software converts everything to
upper case at compile time . Use a carriage
return where ver you wish ; they are ignored.
When your message looks the way you want
it to. save it to d isk and exit your text editor.

A very simple example text file may look
like :

kaaszw balloon #####
T his wou ld gene rate my (Steve' s) call .

space. "balloon," space . and then a five-sec
ond solid to ne. Long periods of a solid tunc

Figure 2. Parts placement outline and circuit
board pattern.

FIg ure J. Schematic of the M/Cm IDer. Q3
and R3 are only used if keyill g m usl be ill 
verted.

+
.rJ + +

". ~
Q5

--' , ,
"' 555 17J6A )

• v' r <R 1.0'CT : '1 =r "'+- - -
R~- I "?

• OJ 1::;-:- . "-
• .

Photo A. Here is the completed Programmer (top J"lid the IDer.
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Stocked & Serviced.
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-.g and rec:eiWlg phone calls
where there are no phone lines.
Simple to use. wme or fax lor
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OPTO KEYERS STOCKED
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"YAESU Ham and Business Radios "
FT·767GJ(, FT-890. FT·747GX, FT-990, FAG-I8OO.
FRG-1OOB FT·736R, FT·l llOOD. FT-4 161816. FT-530,
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Wherever I jil0, I take my radio.
Specialist in RADIOS;

Business marine aviation,
ham radios and scanners.

ALINCO DJ580T. 12OT. 162T.
46OT. 180T. F1TH, DR570T, etc.
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tor """"- _ ~
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MARINE HADlOS
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Figure 3. Programmer schematic.
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o 1 2 , 5

o 0.052 (2 places)

3 . Lily cryat;al Yl rlat; on copper p l ane,
and s olde r a bare wire strap o"er Yl
using t tle t >lO nOles pro"ided.

• 0 .040 ( 213 places)

2 . At;tach lIe at; sink bet;ween boa rd
and Ql using 6-32 ;< 3/ 8 mactline sc rew,
16 l o c l<wa s he r , and 6 - 32 nu t;.

1 . fIo1e sizes ( i nc h d i a l :
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Figure 4. Programmer parts placement @ 70%.

are helpful to chasers trying to get a fi x on a
balloon package.

To run the co mpiler, type:
mkid <tcxCfilc>

where <text_ file> is the name of the text file
you created with the message. T he program
will display error messages if it cannot find
the file . If it has found the file , it will load it
while displaying it on the screen so you can
check your work one mo re time. You will he
pro mpted to e nter how fast you want the
code to be sent . After calculating for a bit
you will see a li st of a vai lahle ID del ay
times. This is how often the message wi ll re
peat. Small messages generate large lists of
delay times while large messages may offer
only a few choices. Enter the number of the
del ay you wish to use.

After that is done the program opens a file
w ith the same name as the input fil e . but
with a "ijcd" extension. and fill s it wi th the
keying pattern required for your message.

All the dot and dash timing is done along
with key-downs for constant tones. The pro
gram will announce when it is done and di s
play some stat istics about the ID it j ust cre
ated. The program displays the frequency
that the 1736A must be clocked at to get the
correct timing, how long the ID will take to
send, how long the ID will be si lent be fore
restarting. how m uch of the chip capacity
wa s used. and what the value of the timing
resistor (RA) must be.

T he fi le created is in standard JEDEC for
mat and should be accepted by any chip pro
grammer that will handle the Xilinx l736A.
or you can build the companion programmer
presented he re. Fo llow the instructions in
the manual on how to download a JEDEC
file to your particular programmer.

j ed2hin-A JEDEC File to Binary File
Converte r

I f you have a programmer that will on ly
accept binary or image file s you wil l a lso
need to use the program "jcdzbin." This pro-
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Figure 5. Programmer solder side circuit pal/ern @ 70%.

Figure 6. Programmer component side circuit pat/em @ 70%.
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....... ......,.....__ $1 49.95
................,..,5169.96

Here'. a g' oat boosler lor any 2 meler or 220 MH' hand·t>eId uM , These power I:ooo$le"
denve' ove' 30 watts of oulpul , alto..ing yoo 10 M ue repeaterS lUI QUleI<OIJ while the low
Mise preamp 'emarkatHy~l'OIIes rocellllOO. Ramsey Ek!clrooo:s has sol:llhoosards of 2
me1era"", kils, buI now we offe'~lete ly wired and tested 2 meter, as wei as 220 MHz
un~s . Bolh have . llllIe features 01 Ihe h;gh-priCed booste!$ at e 6aclion of th<= COSI.
PA- l 0:2 MTR POWER BOOSTER (10 X powe r gain)

Fully wired & rested , ... $89.95
PA-20 220 MHz POWER BOOSTER (8 X powe' ga,n)

FUlly w,,,,d & lested . " ,." " .." ......... " 589,95

20 METER SS BICW TRANSCEIVER
DDS' DUAL VFO ' euuT_IN KEYER

FANTASTfC FM TRANSC EIVERS SYNTHESll fOD-NOCRYSTALS

2 '-"TR & 220 BOOSTER AMP

Ramsey Ilreaks the pnce barrier on FM rigs' The FX rS ideal tor shack, porIallleor mobikt The
wide lrequency coverage and prog 'amrnab~ repeater spll. makes Itle FX lhe perfecl r'll b
Amal eur, CAP or MARS applcat.,ns . PaC~eleers realy appreciate the dedICated packet pori .
·TRUE·FM· signal and almost instant TIR sw ~ching , High speed packel? ...No problem,
Twelve eeee pn:!9rammed chann",s. SW RF OIJlpul, senSillve duai oooversion recevee and
proven EAS Y assembly. Why pa y more for a used lore,gn " g when y<.lU can have one
AMERICAN MADE {by yoo llor less Comes CO/l"(llele less case and speaker mike Qr(ler oor
matchingcaseand knob set tor lhal pro 100I<
FX·511 k~ (6 Meters) $1 49.95 FX·146 k~ (2 MeIers)
FX·223 kil P 114 Meters) 5149.95 FX·440 kil (314 Meters)

• ,
• ,

I

ill - iii- '-, ...- -

Imagine takin9 lh!$ cote lillie 20 Meter SSBiCN "Il O!I buslOOSS lrIpS or vacatrons, theres
leature 9alore wdh Ihis beauty ! A ODS (Direct Digitaf SynthesIS) synllleSlZer luneS!n 10Hz
steps. two VFO Withmemory and dig ~a l RiT w~h treq (l;splal" Corwe",enl fealures nkea dial
faSl btJIlOn allchvs you 10 hop ar\llmd ee bard and dual seleclable .o.GC atlowl; cornlorlable
operalin9. fnslant. cne-tcucn WWV ,eceplion fa, QU'c, band condilion checks and
mi::roprocessorwnlrol w~h W~·in laniJic CN ~eyer t!lat lias dig ~aI 'eadoul 01 speed' Perl<y
10 watt RF OtJIpul (onty 11/2 S units below 100 wansl can be fumed dawn lor ORP. InclLides
!land m,ke with ha ndy l!l>'Down buttons for easy remOle tuning , This ng's a fJY 10 operate,
wfh perlormance equal 10 UMs rostlOQ t'olndreds 01 dollars rrore and wilh~ features rIOt

foJ.lld on any ,ig al any price! Covers ue 20 M band 14 ·145 MHz plus 15 MHz YNN, Our easyto loilow ,nslroolOOs have,you
assermle the k~ in simple ·b~e·s r,"d" sections Ihal are tested as~ bUlld, assuflng yoo of a r'9 Ihal wor1<s firS! time.
Experoence the pleasureof S8l'r>glhe "g here is home·brew! Available " 1:/1 0' lulywred,
SX-20 SSBiCW l ransceiver k~ $349.95 SX·20WT Fully assembled SX-20 S429.95

FOXHUNT HEADOUAIH ERS

TOUCH·TONE DECODER

TOUCH_TONE RE'-"OTE CONTROL

Grab Tooch·Tone numbO!fS "ght o~ Ihe air, phone or repe. A Simp le I'.OOk·up to any radio
SPea~e' or phone line is a1 thai is reQllired to rnslonlly decipher 101.dJ~one phone n..."bers or
codes, A 256 dlgl memory $lores decoded numbe's and keeps its memory even on lhe ""COl of
power bss. An 8 digil LED d""lay albws l'JIl to scro/llhroogh th<= memory bank 10 examOle
""mbe!$. To ma ke ~ easy 10 pick (>UI nurTtler groups or rodes, a ·dash· is inserted belween se!S
01 d'g~ s thai w.,.-e decodedmore lhan 2 seconds apM. A 'cenl,al-<:>lIice" quai tycryslal conlro~ed
<le¢Xle' Os lI$ed alOw"""l raP<O and rej ..ble deted<ln of ""mbe's al up 10 20 drg~s per second'For a profesSIOnally finiShed 1001<, add OtIr matchOlg case sel. Sla~ cracklfl\l llIOSe secre1 codes
lomorrow w~h lhe tone G'abber!
TG- l TOIle Grabbe' ~ it , , 599,95 CTG Matching case 501., 512.95
TG-1Wl Full assembled TG-l and case 5149.95

Locale h'dden or unkoown nansn utters fast The Fm hound d,~oen

6nder conneelSto tile antema and speaker jack on any radio ,eceiver,
AM or FM lrcm 1 MHz 10 1 Gf;z. The antenna (a pair .o.f dip<'l le
lelescopoc whips) Os rOlated l.fl!' tile Nul meter lIhows a mOllmum. A
pair of LEOs irld>cale 10 lumLeft or R;gI1, Tile Foxhound is ideaf10 use
with a wa lkoe-Ialkie. ~ yoo wish 10 trnnsmit. go ahead, a bUll :," T/R
swlch senses any Iransrmled RF and swrtch"" I lse~ outo!C'CUl whle

yoo tal t ~ ooesol get any easie r lhan this' We proIIide a~ pa~s elCepl for a few feet of 1/2 ioch
PVC pipe a"alab~ al any hardwar e slOre lor a cIoUar or IW<.>. Add 0... match.,g case set lor a
~1ele finished ..,~ . Be the one w~h the ar\Swers, wi'l lhose lran&m~ l er hunls and Irac' down
those jammers, Ki!!" cIo ~ 0.1 wl h I'OOr Fo <llound,
_ some ~n 10 yoor dw oove n by havOlg a trallSrMle, l>unl' Foxtumlrng Os a craze sweepi'lg
the nallOll ,btJI many clLJbs are ....S51ng out on the aCllOnbecause they lack the exportose Or l ime to
develop IlIe~ own .todlunt l ra nsminer. We sal """ mour masl devious and sneaky engoneers 10
tlle task 01desigrwng an easy 10 OOrO;l and use. yel h'ghly capable Foxh..,1 Iransm,"er A snazzy
mil:;roprocessor ronIr"ler has belh presel and progran-.nable transmissoon charnde"sllcs.allowi'lg
you 10 easily set the d1!flcu ~y level hom 'beginner 10 "know·l·ar! The SIyFox, FHT·1. e crySlaI
controlled In the 2 meier band (crystal for 146 52 irckldOO l wllh a power ootput 01 S wall. Illal OS
adjustable by Ihe control er.The l,ar\S.-.tIer Os pfOQ'ammed 10 10 on CN or add 0.... \IOOCll opbOn ~
you realty want to ag\1avate the lroops ·"tja ha. you canl ~nd me~.)Din lhe run, gel rid 01 those
$lu!ty old meetings and picnics. have a to. hunt!
DF·l Foxhound di,ecbon linder kil-.-..__ .$59.95 COF Matching case sel for OF·l .. ,512.95
FHT·l StyFo. Foxhunl transmitte' kit ,5129.95 FHIO-l Voice 10 oplron...... .529.95
CFHT Hea du melal matehin case set for FH T·1 " " " " .529.95

STEREO FM TRANSMITTER AM TRANSMITTER

MICRO MIKE

CRYSTAL RADIO

World's smanest FM w"aiess m" e Smaller Ihan a
sugur cl.tle . i'lcludir>g ballery and mike. Two eelS.of
SM T pans S~plled in case you are Clumsy! Te rnflC
audio pick·up (pin drop 0.1 5 hi end Iransmll range of
300 h. We include lhe baltery Iwatch style), elect ret
mike and even a luning tcol! Be a James Bond and
IeamSMT too'
FM·5 Micro mike k ~ " " " ,,519.95

H;gh Qua lily , true AM broadcast band lra nsm~ter is
designed exactly like the O'g commercial ngs. Power of
100 mW, lega l 'ange of UP I" 114 mile. Accepts jre
level~s l rcm lape and CD players and m,ke m" ers,
lunable 550·1750 KHz. COmplete manual ..pla,ns
circuilry, help wl h FCC rogs and even antenna ideas
Be yoos own Rush UrrrllaU9h or RICk Dees wilh the m·
l ' Add our case se nora true staloen locI<
AM·l Transmitter kll , ..., ,524.95
CAM Matchin case sel ,.. . 512.95

--_ .-c...

fM WIRELESS MIKES

PO the unilthal's righl fo' you Ail unrts Iransmil a stable SIgnal "
Ihe es·108 MHz FM ba nd "I? 10 300 except tor High power FM-4 and
PB·l Phone l>ug tllat go ~ to 1/2 ""le.
FM· l Bas ic unit , . . __ . $5,95
FM·2, as above but with added mike pre amp"..." ..,,57 ,95
FM·4. long range w~h very sensuve audio pickup ..$14,95
PB-l . Pr>one bug needs no banery. P>ooks I 0 phone line ,51 4.95
MC' l, Micro size sensit ive m'ke car:ridge

for FM· l .2.4 ,$2.95

Run your Own Stereo FM radio station!
Transmils a stable s;gna l in the 88·106
MHz FM broadcasl band up 10 1 mile.
Delailed manual provides helpful info on
FCC regs. antenna ideas and range to
expect lalest deSIgn feaMes adlUSlable
li ne leve l inpUlS. pre-emphasis and
cryslal controlled subcame'..Connects to
any CD or tape player. m,k" muer 0'
' adio. Includes lree tuning toof too' For a
pro look add our matching case set with co-bea rd Whip antenna
FM·1OA Stereo transrMter Iol $34.95 CFMCase ,whip ant s€l. .$12.95

DIGITAL VOICE RECORDER

F'-" SUBCARRIER DECODER

Chalte<OOx dIQrtal voce slorage uM ""~ teCCKd yoos message ct "I? to 20 seconds Trne rSsplll
up into to", 5 se<:ond blocks which can be pla yed S<!llarately or cascaded tor longer messages
An LEO display shows message locatIOn and currenl mode lor easy cperaucn. Nifty buill ' ln

lriertaces alow simple comecton 10 lrnnsmme!$ lor autornanc keyr>g when ue PH IS 1l! 18 l y '~=~~=======~===========jclosed Or after ~ is released Yoo can even Ioop)'OO, riO's mike Ih,ough I.he Challertx.,., For t
corMSI or !un use, the C6·1 can dr",e an eMrnal speaker. Irc lOOes a OOI~-Ol eleelret m'ke. Fe<
thal li'lishing louch,acid 0"' malch"g cas eset.
CB-l Voice recorder k~. . $59.95 CC B Matchin case sel $12.95

SPEED RADAR

STEREO PEAl< HOLD BARGRAPH

OAMP
For a slick Irtlle ORP boost. use one of
ttle 20 Wall a~l,"rs Needs only 1/2·2
walts 01drive for l uff output finear fOr
SSB, AM or CW cperancn. power
MOSFETs for high efheciency and
muf!islage fow pass lrIIer for a clean
signal, Built·in Tlf! rela y tor automatic
Swilching ,uns on 12·15 VDC al 2·4
amps. Add QlJr matchillQ case sel lor a
complele Slalion look,
You, choice of bands $49.95

Spedy barod, (CAMP-aO. 30. '0. 001
COAMP Matching case eel ....." 512.95

SHORTWAVE
RECEIVER

20,30,40, 80MAllMode RECEIVERS
Build your own min' ham . lal.,n San·
sitive all·mode AM, CW SSB receive!$
use di rect converSion dasi9n with
NE6112, IC as teatured in QSTand ARRL
handbooks. Very sensit ive , aractor
luned over entire band. Plenty 01 speaker
v{)Iume, Runs on 9V ba tlery. Very EASY
10 build. lOIs of fun and educa lional
Idoal fa, be!inner Or old pro, New 3() .
page manua. Add the case set for weli
reee prolessonal loo1<
ISpec ly bard, HR·20, HR-30 . HR~O,

HR·OOI ,...." .. $29.95
CHR. MalCl1 ing cass 512.95

AIRCRAFT
RECEIVER

ORP TRAN5Mln ERS RECEIVERS LINEAR AMPLIFIERS

Hear excil ing aircraft
communications-pick up

'0.... planes up 10 100 miles
- away! Receives 11 0·136

MHz AM ai, band, smoolh
varactor IUn;ng superhet with AGC. ceramc ti~er , adiustable squelch.
excellenl sensitiVlly and lois of speaker volume. Runs on 'iN baltery
G'eat lor arr shows or just hanging a,OtInd Ih<= airport' New 3O-paga
rYI3J1ual details pdot lalk, too, Add caSe se1 for 'pro' look
AR-l kiL " " " " 524.95
MatChing case set CAR .. . " . 512,95

Descramble most scramble S\'Slems heard on YOtlr scan"", radio
or set up your own scambled communicalion system Oyer lhe
phone or ,adIO. La lest 3rd general,on IC is used fo' fantastic
audio Quality . equivalen110 over 30 cp-a mps arid mixers' Crystal
controlled for crystal clear sound w,m a bu,IHn 2 walt audIO amp
lor direct radio tIook·up. For scramble systems. each user has a
unit for futi duplex operation. Corrrnunicale in prIvacy with the SS·
70, Add ourcsse set fora 6ne prolessioMI linish,
SS-70 Scrambler Idescramblerl< iL.. .. .., 529,95
CSSD matching case set , , 512,95
S5-70Wl Assembled 55-70 and case 501. $69,95

seN Malching case set ..$12.95
...,....,, 589.95

SURAOUNo.SOUNDJREVERB

fM RECEIVERS & TRANSMITTER

Add ccocen hall realism to your storoo TV or even 2·wayr odio' Eas' y s)llhesize a steroo euect
nom mom SOOrcesor nchty e"I\tOn regula! musIC, Add a blg,volCe leverb 10 JOOr ,.doc voice lhal
OIhe!$ ft, l e"""t Our rlWerb!soooond soooo k~ uses a !luckel Brigade iC DevICe for re liab4e sold·
stale perlorrnance. AdiuSlable reverb. delayand mi' controls to custoonze yoor sourld. Easi ~

ccooectec to races. stereos. C8 s and TV's. P1enlty of audio to dr",,, a small speaker 10' $land·
aloae '1l">eratlOn 100. Experierence lhe lun and realOsm lhal surround sound p!O'iides - wrthout
spend'"9 hllldreds' Add OU r case set for a neal,1"0 ook
RV-l Surround SoundlR""e,b kit ....,,559.95 CRY Malching case set .......$12.95
RV·1WT Assembled RV- 1 and case ..." ..." ..." .. ... . 599,95

SCANNER CONVERTER

Tuee in on Ihe 8OQ.9511 MHz act.O<' uSIng YO"" e, isting scan"",, F,equencies are convMed wilh
crystal referenced stabo"y to lhe 4llO-S50 MHz 'ange. Inst".cbOns are even InclOOed .on bUilding
h,gh performance 900 MHz anteronas. Well oos,gned ci'curt reeuses exlensive f" te" ng " nd
oonvenrenl on·oll1bypass swrtCh . Easy0"" hour aS$C mbiy 01" available lu11y asself'bled Add OU'
malching case set tor a professional klol<
SCN·l SCannef conver1erk~ , ...$49.95
SCN·1Wl Assembled SCN- l and case..

Finally a dual LEO bar 9raph wilh a pea~ hold dr~la y' Bar graph displays are neal and eye
calch"'9 bulllle ~ speed rSIh.... downlaU· lhey iust canl capture lhe peaks. Our k~ is like lwo
unts ., One . a last display to show !he Signal and a 1on9 persistarce di~la y to captu,e pea's,
sm'.lar unr.s go tor hundreds ot bucks 'We oner 3 models; Urrea, for genera use .Sem;'Log for
audio VU meters, and Log lor power displays. [)Jal.· lor stereo'· 10 segmem mu~I-co Io 'ed lEO
display lor snazzy , eye grabblng dosp.lay and eas,ly set ranges for vinually any S19nals, Itom
~mele," 10 audIO VU meters to audIO power amps 10 SWR meters, Complete f\l rUCloJilS for
ea,y hook'~ 10 mosl anyoov""' . Add oor matc!lingcase set for a sharp looking oort
PH·14 Ouai l.iIlea' bargtaph kit... , 539.95 PH·15Dual Log bargraph kit 539.95
PH·16 Oual $eml·L bar raph krt ,S39.95 CPH Match'" case sel __ " , . 512.95

Keep an ear on the k;Jcat repealer, pooce , ""aather or juSi lune around. These sensitive s~heI

recewen are lun 10 build and use. Tunes any 5 MH' ponicn of lhe band and have smoolh
varactor luning w~h AFC. dual conversion. ceramic li~ering. squelch and plenty, of speaker
vol<.rne ComPete manual details how Ihe ri~s wor1< and ~cations , 2M FM IranSmller has 5W
RF 0lII, crystal COOlroi (1 4652 i'lclooed i pro- specs and dala/mike inpuls Add 0l.0 case sets to, a
nice hnGh,
FM Receiver kiI~ty band. FA""I~M1 F'1-llI""" , FR·'" 1'01,11, FP.-220 f220iIOHz) _., 529.95
CFR MalChingcase sel " 512.95 FT·1 46 Two Meter FM transmrtter kil H.579.95

CIRCLE 34 ON READER SEVfCE CARD

OROERS CALL 1-800-4 HOBBY KITS (446·2295\

'=I~ TECH/OROER/lN FO (716)924-4560 FAX (716)924--4555
.-....M ~ TEA MS, """"t"",,," gu. ","_. b . rn;" . 10, 10""• . II "'" pi...... ""~'" .. orig; nOl h"m ' "' ' 0"' ''''.

~ _
Add "' ... ro r ' '' ", ," " g , ....." ng o" d ;"'U"'n<e. "". "'''''II" 0_.. "" 2O"-Ior ' U" "". "", ,1. coo
'U.s. OMy) add $5.••. 0"". " un"'r $>0 . d d $3 .00 NY , oo ;do"la add , % ,.1. , ,.. . DO·d . , p ' '''

. ...rmnly 0 " • • pon, . I ·y_ "'" • I....' _ ""my on "" .... "Mo.
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A CTIVE ~NTENNA

to the 8031 microcomputer.
Q2 can be switched between 5V and 5.5V

for the VCC pin of the prog ramming socket.
Th is is controlled by the 8031 microcomput
er. which switc hes R4 in and out of the Q2
resistor network via swi tch ing the input of
th e hig h vo lt age open co llecto r in ve rter
USA.

Q3 can be switc hed amon g 5V, 6V, and
15V for the VPP pin o f the programming
socket. T his is also controlled by the 803 1,
wh ich swi tches R9 and R 11 in and out of the
Q3 resis tor ne twork usi ng two inve rte rs
fro m the US pack age . R5 pro vides series
dam ping for VP P, as the o vershoot on the
VPP pin must never exceed 15.5V.

Construction

The parts placement of the programmer
board can be seen in Figure 4. Even though
the bare board is two-sided without plated
through holes, it is assembled hy soldering
a ll conne ctions th at have traces o n both
sides of the board. The board . which was too
co mplicated to be a single-sided board, was
considered too expensive as a double-sidcd
p lated-through board. So, we struck a com
promise by making sure that all traces could
be in terconnected by soldering com ponent
holes with traces on both sides of a non-plat
ed through hole print ed circuit board. This is
easily accomplished except in the case of the
programm ing socket S6 and the socket for
the EPROM. S3. If the machine sc rew sock
ets specifi ed in the Parts List are used, ap
prox imately 0 .05" of bare metal of the barrel
of the socket pin is ava ilable for soldering
on the component side of the hoard.

Q I must have a heat sink attached to it as
this dev ice converts the 24 VDC input into 5
VDC, producing a lot of heal in the process.
In addition, the crystal Y I needs to be laid
flat and have a bare wire strapped across it.
Two holes connec ted to ground are prov ided
for this purpose .

J2 provides the power connection. A wall
transform er that p rovi des unregulated 24
VDC with at least 500 mA of current is re-

OJand RJare only used If

keymgmustbe mverted

A te enkey lead here

;fQ3/R3 are NO T osea.

Figure 7. Key wire placement 011 completed Micro Hser:

A teet: key lead herer ~_J
;fQ3/R3are used

The Micro IOcr
XC1736A PRO:\l
P rogrammer

Th e Mi cro ID er
XC 1736A PRO M

. .
programmer IS an In-

expensive alternative for those who want to
program an 10 into the Micro lOer PRO~·1.

Since the least expensive commercial pro
grammer that we know of that can prog ram
the XC1 736A costs $475 , we decided to
mak e t his special purpose prog ra mme r
available to users of the Micro IDer.

The programm er that we developed con
sists of a board and a host computer pro 
gram. Communicatio n between the host pro
gram and the prog rammer is through an RS
232 se rial port. Power to the board is provid
ed by a 24 VDC wall transformer.

Theory of Operation
The host program "xprog" takes the stan

dard JEDEC file that was produced by the
mkid program and sends it to the program
mer. An Inte l 803 1 microcomputer on the
programmer board (U I) handles this com
muni catio n and pro vides c o ntrol o n the
board.

The program mer' s 803 1 code is contained
in a 2764 EPROM (U3). Th is code has all
the programmer' s comm unication rou tines
and the routines that implement the algo
rithm needed 10 prog ram the XC1 736A .
This code is available as an INTEL hex file
or al re ady program med in to a 27 64
EPROM. The 8751. (which is an 8031 with
an EPROM on-chip), may also he used in
stead o f the 803 1·latch-2764 combinatio n.
Some users may find the 875 1 a less expen
sive alternative to the three-chip combina
tion. A strap on the board (13) allows for the
use of either the 803 1 or the 8751.

The XC1 736A program ming algorithm is
com plicated. It requires that voltages on two
pins be varie d between 15V, 6V, 5.5 V, and
5V. The programmer controls these vo ltages
by switch ing various feedback resisto rs on
two LM3 17 variable vo ltage reg ulators. In
addition, these voltages must be switched in
various combinations before and afte r serial
data is clocked into the device in socket S6.
The clock, control, and data lines to the pro
gramming socket S6 are connected directly

gra m ac ce pts t he
"vje d" file a nd co n
ve rt s it to a b in ary
file . The progra m
promp ts yo u fo r fi le
names.

All the above pro
gram s have been
writte n in gene ric
"C'' langu age to be
portable to any com
pu te r with a "C"
co mp ile r. An ex e 
cutable MSDOS ver
sion of each program
is a vai lab le a lon g
with the source code.

~..-" .
Ia " •• • • • • "' .
CII. · • . U • "'. "' ., ~ .. , ... '..

SYNTHESIZEO AI,IDIO
GENER~TOR

PA CKET RADIO

OIGITAL CO DE
SYNTHESIZER

Finaly, a low-<:ost lab qualoty "~I
gene<ator- a true alematWe 10 tl>e
$7,000 ...oeralors The RSG·IOis a
hard w(u king, nut easy to use
gene,ator KJeal for II>e lab as well as
for prodlJC(1O<l test t ease ~ for leSS
l llan SS.OO a day. Fealu,eS • 100
KHz 10 999 MHz ' lOll Hz resolution 10 ~ MHz. 200 Hz atlowo·
-1 30 to 1Ck:IBm CM.Ipu! ra~ • 0.1 dB ouIpul ,esolltion • AM and FM
mOOulalion ' 20 J>'09 rammable memar...s - Oulpul: selection in~s ,
dB. dBm ....h flSlanl ccrsersoo bel"..e"" urnS ' RF ouIpot reveee
po"el protecled • LED display ot all parameters-no analog
guesswor'<'
RSG· l 0 Synthesized Signal Generator .. __.. __... ...S249-5,00

Ramsey ca'''es a co~lete line 01 'ow CO&l, easy 10 buliO, easy to use
h,rdlOOallu!S lhat can be used "lone or as bulldng blocks 10 Iorger
n>;)re~. desigos. MlrH~. include audio a~s. tone dectxlers,
VOX ."'lches, t ,me, s. auoto alarms, nO lse · ma ~ e ,s and even

shoo:kflg Ms' Call1or..OO..' ~j,ji'••;,9~"" ri

ODS I Di rett O,g't a l Syo lM Sis)
lechoology brings you a lemlle a,,,loo
genera lor at a fanla slic puce'
Generates Irom O. Ot Hz to 50 KHz
" ah l IVe dig il LED display 01
fre quency Sine and squa re wave
OUlp ut adlustab le 0·1 . 011 p-p. Fre·

quency selected by direct keyboard entry and wl h handy conlonuous
lune tun,ng knob. Crystal controlled accuracy 01 10 ppm and two
memo"es for rapOi l requeocy changes. Ret" e lhat jury·rigged old
9"""",tor and treal )'OUrseK10 lhe pleasure of us<ng a new state-of·
ue-anSG-55()I
SG·550Kil .".... ...$169.95 SG·550WT asse",bIed ... S229,95

~
" .'.'.'~..) Control the speed aro;l direction rJ any motor. UseoolSMD·1 for lhOS& nico , te-ppers you see S"rpk'S. aro;l

our MSC·l lor DC ~ors. The stepper drmrleaturos
" ariable speed, ha l .rep roIatioo. d.""lioo and POWCf
"""" mooe. <:an dri\<e roost any &lapper moIor, Ou'
DC d,i.e' toatu,e. pulse wldth modulation conl rol

alowing lui moIOf !ot'lue """" at low weedS and can drive motors up
10 SO VDC @ 10~s! Add 00' case set 101' a p!Ol5siooaia. sembly
SMD·l Slcpper kil S24.95 MSC ·j DC mol ar IuL .S24 ,95
CSMO W O·l tase ,,512.95 CMSC MSC· 1 case " ...S12 ,95

2W AY RADIO
SERVICE MO"'ITO R

MIN I KITS

c-o METER

MOTO R CONTROLLER

SYNT HESIZEO SIG NAL
GENERATOR

Two new , ..SIOOSare a"", litoe lor the Commodore &l (P·64AI or lhe
16M·PC (P·IBM). Easy asserrtlly NO TUNING'. IncWes FREE disk
soll"a'e . PC Boorda~ Full DocumentatIOn , Kl lorm
P·6-4A " .......559.95 P-lBM " ....SS9.95 CASE CPK S1 2.95

Cramwd lor space? Gel Iongwi, e performance wrth this desktop
anleona Propeny designed Uf1~ has dual HF and VHF con:u ~ry and
built·", ,.hipantenna, asw~1 as exlemal )'lCk. RF9",n romrol and 91,'
C\leration makes unjl " eal for SW\.s, Iraveling 1\0"" or scanner bIJ'ls
who need hoIter receplKlO. The malc t'M ng <:aseand kt<;>b set g",es the
un~ a hurd red dollar lOOk'
AA·7Kit .. ..,524.95 M atth ing ca se & knobset C AA. S12.95

CW KEYE R

Measure InduCtors from 10 uH·1OrnH and capacitors trom 2 pF-2uF
,.jh high OCCIJriICy by COtfletling lha LC·1 10 any digilal ffKJl imeter
Two pushbulton ranges for h,gh resolution read,ngs and We e" en
g'" you caltlration cort1>otlen!s 10 assure proper accuracy 01 )'OUr
M! Act",e 6~ers and s,,~chlng S<lPPles requ.e Cn10cal values, no one
should be w~hOul an aceurale LC meier. For a pro 100«, add aUf
malch"'Otase sel
LC·l lC mele ' kil , ... .S34.95 CLC t ase set " .. " ...512.95

coe-a. the world's moSI poputar
bw-OOSI service ...",i<Ir. For &!lOps
big 01 small, Ihe COM ·3 deli,e ' s
advanced tapabilll"S for a lantasl lC
poce-and 011' new lease program
allows lOU 10 own a COM·3 for less
llIan saw a WI' Features ' Direct

entry keyboard w~h prog,ammable memory ' !.'dill & Iransmitle,
frequency lXlUller • LED ba' g,aph !feQuencylernY (leviation dISPlay
• 01 -10 000 ~V ouIr>Jlle velS ' Hi(Ih roceive sens~",~y. less IlIan 5
~V · tOO kHz to 999.9995 MHz ' ConlfllXl\J' freque<lCy """,rage '
TraosrJMI proloction, up 10 100 "atiS• CTS tone encoder ' I KHz and
e>:terna l modlAal ion
COM-S 2 Way Rad io ServICe Mon~o r S299500

Gen erate a ll popular s,gna l,ng~
codes used in paging, and t" o-
wa1 radio. Generate DTMF, MF• .J)J\J'oJV
Mrs, IMTS. S,ngle. Qual. ~6 tone.
10M rem Ola DPL POCS AG ,
GOLAY and NEC Two aud iO
synthcsil ers ,,~h 0.1 Hl resoM.,n
and programmable durat""" spoong alld oulpu"""!l. Both 600 oom
alld TIL ouIpulS lor easy conoecllOtl to any RF generator 0' scvce
...",iIot. Gel ill on lhe !"olllable pagCf repair market " dh lha COM·6
u.....ersal syntl>eslzer. Fuly assembled wlh 1 year waNaOly
CO M·6 Code Synt heSIZer " ,.. " .- __ .. __ S89-5.00

Sond pe~ecl CWoMi<:mproce. so' keyer I~alur", 4 pmg' ammable
memories 01 "" to 26 _<1$ ~ach. lirmrr: k",! "'O. doI-dash ""'mary ,
vanable >peed tram 3-60 WPM. adiu. toble ,Oiet"",,. ' . Y"'O 10 any ' '9
'fld Uy RFI~. E/lROM memory keep. message. up 10 100 years ·
you '~ go " en! betore the ' ey' lrrr:llKles buill ·'" 1(KJCh pa<1lle. or ",e
)lOUr own. Easy asi.embly and rnalch"Q case S€t a,,,l abla lor a ntOe
&lot"'" lOOk
CW-1OO Micro keyer R S69.95 CMK M31Ct'Mng case s" S12 .95
C'I/·700'NT Assembled CW·700and o:ase . . ,.599 .95

CIRCLE 34 ON READER SEVICE CARD
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XC1736A Prom Programmer Parts List
Reference Part Descript ion Manufacturer Part Number Oigi-Key Quantity

C1·C5.C8 Cap O.lJ.1f 63V 20% Panasonic ECU-S1J l 04ZU P4917 s
C1 Cap 0.22 J.lf 63V 20'% Panasonic ECU-51J224ZU P4918 1
C9-C12 Cap 1 J.lf SOV 20% Panasonic EC E-A1HU010 P6260 4
C17 Cap 10 I!F 35V 20% Panasooc ECE-AWU1 00 P6248 1
CO Cap 22 J.lF 35V 20% Panasonic EC E-A1VU22O P6249 7

C13-16,C2O,
C21 C1B.C19 Cap 33 pF 100V 5% Panasonic ECC-F2A33OJCE P4450 2
VI Xtal 7.3728 MHz CTS MP074, CTX074 ,
Rl Res 8.2k 5% 1!4W 8.2KO 1
R5 Res 33 5% 1/4W 330 1
R2,R l 0 Res 243 1% 114W 243X 2
R3 Res 825 1% 114W 825X ,
Rll Res 1000 1% 114W 1.00KX ,
R9 Res 1400 1% 1/4W 1A OKX ,
R" Res 2670 1% 1/4W 2.67KX ,
R4 Res 6190 1% 1/4W 6.19KX 1
U2 IC 74f373 1alch NSC 74 f 373PC 74F373PC 1
U3 IC 2764 8Kx8 EPROM Microchip 27C64·15/J·ND 27C64-151J-ND 1
US IC 7406 hex oc tnv NSC OM7406N OM7406N 1
U, IC 8031 micro Signetics SCN8031HCCN40 ,
U4 IC MAX232 RS232 Maxim MAX232C PE ,
01 l M340 5V 1.5A reg NSC lM340T-5 LM340T-5 ,
02-Q3 l M317 1.5A adj reg NSC LM317T LM317T 2
53 Ski ze-pn 0.6" Mill-Max 110 -93-628 -41-001 E03628 1
56 Ski 8-pin 0.3" Mill-Max 1 1~93~-41 -OO 1 ED3308 1
J l CoM 9-pin O-Sub Narwesco 09S1 509f-NO 1
SW, Sw mom push-button Panasonic EVO-QEC04K P8027S 1

T0-22O heat sink AAVIO sn202800000 HS107-ND 1
6-32 x 318 mach screw 1
6-32 hex nut ,
'6 ext. looth lock washer 1

Micro IDer Parts List

Reference Description Manufacturer Part t Digi.Key Quantity
Ul IC CMOS timer NSC LMC555CN LMC555CN 1
U2 IC serial PROM Xilinx XC1736A 1
S2 SkI., a-pin, 0.3" Mill-Max 11D-93-308-41-Q01 ED3308 1
0 1·0 3 Transistor, NPN NSC 2N3904 2N3904 3
RA ' Value determined by software, see text. ,
Rl -R5 Res 10k 5% l f4W 10KQ 5
C' Cap 0.1 )1f 63V 20% Panasonc ECU·S1 J104ZU P4917 ,

These products available from \he authors al
Monlicello Miero. 727 West Wilson. Monticello

IL 61856.

IDER-AT: Assembled and tesled, Moo lDer
complete with programmed XC1736A PROM,
$20 (please incl ude message 10 be pro
grammed, lhe time delay between 105. and
cooe soeen.

IDER·C D: Programmed XC1736A PROM
alone , $8 (please include message to be pro
glammed, the time delay between 10 5 and
cece eceen.
XPROG-AT: Asseml>led and lesled XC1 736A
programmer, $79.

XPROG-GD: Programmed 2764 EPROM with
8031 code, $10 . IDER-DISK : 5.25' 360K
diskeUe containing mkid 'C' program source
code, mkid proqram .EXE execna be. jed2bin
'C' program source code , jed2bin program
.EXE executable, xprog 'C' program source
code, xprog program .EXE executable, IBM
PC compatible serial pori driver source code.
XC1736A programmer 8031 objecl code (Intel
HEX format), $5.

Shipping and handling is included in tne
above.

We assume \hal you can ac:cpJire the 24 VOC
500 mA wall transformer al a hamfest far
cheaper lhan we could provide il 10 you. For
tnat mailer. you probably alleady have one
stashed in your junk box.

The IDer circuit beard alone is available rrom
FAR CirCuits, 18N640 Field Court, Dundee IL
60196 lor $3 plus $ 1.50 S&H. The XC1736A
programmer ercun board alone is also ava il
able Irom FAR Circuits for $11 plus $1.50 S&H.

For all orders, please include your name. ad
dress, and phone number. nnncrs residents
please include 6.25% sales lax.

qulrcd to power the programmer board. The
wall transformer leads may be soldered di
recuy into the board. You must take care to
make sure that the +24 VDC wire of the
transformer connects to pin I (marked with a
" +" ) on 12.

xprcg-e-a JEDEC to IDu Progra mmer
Board Communica tion Program

The host program xprog. which is written
in " C" , is comp lete ly portable and can be
compiled on any computer that has a serial

port and a " C" compiler. The hardware de
pendent code for the serial port is written as
a separate piece of code so that a person may
add a serial port driver appropriate for their
particular computer. A driver for IBM PC
and compatible CO~ I and COM2 pons is
provided along with the host program source
code. Instructions detailing what is required
for other serial port drivers is also provided.

The program is invoked by:

xprog <filename>.jed

Program 1.

whe re <fi lename> is the nam e of the
JEDEC file produced by mkid. iii

References:
I ) ABEL Design SOft ....are User Manual,

September 1990. DATA 110 Corp.. App
pendix B: JEDEC Standard Number 3A.

2 ) Prog ra mma b le G all! Array Design
Handbook, 1986, Xilinx Inc.. pp. ) -50 to
)-60.

3) Ra d io Amateu rs Handbo o k , 1985 ,
Amateur Radio Relay League. pp. 9-8.

/ ' mkid 'o'er 1.0 - Mor se code t o JEDEC fil e conver t or .
Copyright l c ) 1991 Stephen R. Loo;';
This progr am i s available for unl imi t ed non-commer cial
di st ribut i on . Modi f icat ions. bU9 r epor t s and quest i ons
(SASE pl ea se) may be ser.t to ;
stecnen R. Look
721 W Wi Ison
MOnticello. IL 61 8 ~ 6.,

24 73 Amateur Radio Today . January. 1994

.incl ude <stdio .h>
i incl ude <stdlib.h>
_i ncl ude <st r inq.h>
~ include <ctype.h>
s t ruc t id
{

ir. t keyll ] ;
ch«r morse[25];

Program ' continues



9 Autry
Irvine. CA 92718
(71 4) 458-7277 • FAX (71 4) 458-0826

MODEl VS-SOM

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH OUALITY • RUGGED. RELIABlE'

SPECIAL fEATURES PEllfO.MUCE $PEClflCATIOIS
• SOlID STATE ELfCTRONICALlYREGUlATED • INPUT VOLTAGE: 105-125 VN;.
• fOl.D.BACI( CtJRRENT UMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC :!: 0.05 Yotls

"om excessive ( lITenI & continuous stIorted outpIIt (Intemally Adjustable: 11-15 VDC)
• CROWBAA DYER VOLTAGE PROTECTION on all Models • RIPfl'LE less than 5mv peak 10 peak (full load &
u~ 1s-3A. 1S..u.1S-&A.IS-4L IIs.5l. low line)

• MAINTAIN REGUlATION & LOW RIPPLE at low line i~ • All units available in 220 'IN; inpul vollage
VoItage (except for Sl -l1A)

• HEAVY DIJTY HEAT SINK · CHASSIS MOUNT AJSE
• THREE CONDUCTOR POWER CORD except tcr AS·3A
• ONEYEAR WARRANTY · MADE IN U.S.A.

SL SE • l OW PROFilE POWER SUPPLY
".~. ConlinulIls ICS· SlzI [I'll ShI'&;'jMODEL GrlW Black Duly lAmps) IAmllSI H~ W~ 0 wt b.

SL-11A • • 7 11 2¥1 ~ 7lfI ~ 9% 12
SL-l1R • • 7 11 "', 7

,,. 12
SL-l1S • • 7 11 2'1a ~ 7%~ 9% 12
SL-l1R-RA • 7 11 431. ~ 7 ,,. 13

RS-L SERIES • POWER SUPPLI ES WITH BUILT IN CI GARETTE LIGHTER RECEPTACLE
ClntinulIls ICS· Size IINI

MOOEL Duly IAmpsl IAI1PS) H~ W~ b
RS-4L 3 4 3Y! ~ 6%~ 7'10
RS-5L 4 5 3Y! ~ 6%~ 7'10

.hI..;"
WL IIbs.J

6
7

9
25
37
50

RM SERIES

MODEL RM-35M

• 19~ RACK MOUNT POWER S UPPLIES
ClItlIinullls

MODEL oulWlAnps)
RM -12A 9
RM-35A 25
RM -50A 37
RM-GOA 50

• Separate Voll and Amp Meiers
RM ·12M
RM ·35M
RM-SOM
RM·GOM

~S '
(Ampsl

12
35
50
55

12
35
50
55

Sin II NI
Hx W x 0

5'1. x 19 x 8'1.
5'.lo x19 x 12'h
5'1. x t9 x 12 V,
7 x 19x 12 'h

5'1. x 19 x 8'10
5'4 x 19 x 12'.'1
5'4 x 19 x 12'.'1
7x19x12 'h

Shl.." ,
Wl lIb'-l

16
38
50
OJ

16
38
50
OJ

RS-A SERIES
to..

MODEl Gra, ,."
RS-3A 0

RS-4A • 0

RS-5A 0

RS·7A • 0

RS-7B • 0

AS·lOA • •
RS-12A 0 0

RS-12B •
AS-2OA • •
RS-35A • •

MODEL RS·7A :if50A •
R ·I OA •

C..li.....
011, (A_ , I]

2.6
3

•5
5

7.5
9
9
16
25
37
57

ICS
lA_,I!

3

•5
7
7
10

""20
35

~

liZI 1111
" xW xlI

3 x "... x 5'"
33J. x 6'/1 x 9

3'1.1 X 6'11 x 1'1.
3¥. x 6'h x 9
" x 7'h x 10'1.
4 x 7'12 x 10lf.

4'hx8 x 9
" x 7'12 x 10,",
5x9x 1D'1t
s x u x n

6 x 13l,1, x 11
6 x 13'1. x 12'i.

UI"il'
Wt l lh·1•

6
7
9
10
11
13
13

"27....
13

01"1,,
WI. Ilh.)

Sin 1111
II xW x '

411: x8 )(9"9

c••n.....
DII, IA.,IIMlIDEL

• Switchable 'lOtI and Amp IIIlrter
RS-l'"

• 5ep¥ate YOIt and Amp meters
RS-20M 16 20 5)( 9 x 10V, t8
FlS-35M 25 35 5 x tt x 11 V
flS.5OM 37 50 6 x 13" x t1 46
RS-I0M 51 10 6 x 13:V. x 12\ 48

RS-M SE;R;,;IE~S~::::::t

-'CS- lflIerm'tlent CommufliG.allOn sevce (50'11 Our, CyCle ~,n . on 5 min. off)

ICI' Sin III I Ol"i'l
IA.,_) Ix Wx l WI. llh.)
@13.8V

" 4'hxax9 13
zc s x s xtcw "35 s x u x u 29
50 s x taw x u ..

35 5'4 x 19 x 12'11 38
se 5'4 x 19 x 12'h "

let' Sin IIII 01.,1,....,. II xW xll WI. Ilh.)
7 4 x 7'h x 10'10 10
10 4x7V:x10l,i, 12

" 4'hx 8x 9 13

" Sx9x lDV: "11 2%I Pi 19lJo 12

CIRCLE 16 ON READER SERVICE CARD

c••ti. ....
••1, IA.,sl

@13.8VOC @lOVDC @5VDC
9 5 2

16 9 4
25 15 7
37 22 10

MODEL

VS-,'"
VS-2OM
VS-35"
VS-5OM

• Separate Volt and Amp Meters . Output Voltage adjustable from 2·15 wtts . Cooent limit adjustable from 1.5 amps
10 Full Load

• Variable lack mounl power suppl ies
VRM-35M 25 15 7

MO DEL VS-35M VRM-SOM 37 22 10

• Built in speaker c. .. 'I.U.....
MODEL Grl, 'lack DII, IAM' I I
R5-lS 0 0 5
RS-I OS • 0 7.5
RS-l2S 0 0 9
RS-20S • • 16
Sl ·l1S 0 • 7

RS-S SERIES

VS-M AND VRM-M SERIES



i f(t~ =3600J s prim f(p , "%.lf hrs ' ,t/3600 ) ;

e lse if (t<3600&&t>=60) s pd nt f (p, "\. 1f mi ns " , tl ( 0 ) ;

e l se spr intflp ,"'.1f eecs v. t j •

I

/ , --- funct ion to return correct unit of time --- ' I

void t ime_framell , pl
fl oat t;

char ' p ;

I " main function --- - --- , /
ma i n{argc , argv l
int II rg e ;
cha r ' d r g v ( ! ;

(

I ,

char bit6 ['OOOO) ;
char dits 13 62 881:
/ "--- f unct ion to exit upon inva l i d character det ect i on ---'I
~0j d char~error (1

ka9szw\ n \ n" l ;

to the screen- '/

--- - , /

I
rc i ose t rr o,
I "--get code speed a nd calculat e c lock speed per ARRL Handbook- ' I
pr i nt f Le vn vncode s peed in wpm: '1;

wpm=atoi lg ets(c l ) ;

c l h wpm/I, 2 :

/ "- us e tr.e l ookup t able t o ge" e rd t.e bit pa t t e r ns ' /

for (me nt r= O;message Imcntr J ! =EOF: mc nt r « _)

entr._ :

f or (re f cn t r=O: r e f en t r <, 43:re f c nt r <, 1

(

i f Ireference [re ientr] . key (0] :=me SS."ll" (mc nt r ) ) break :

(

i f lme s s age[mcnt r ] ==3SI

}

char c(201 , ' pt r ;

pt r e c r
if (a r gc! =2 )

(

pr i ntfl'Usage : mki d I so u r ce_ f i l e~name l \ n ' l ;

e xi t{ -1) :

}

i n e f open larqv I I I , • r - I ;

iflin~<NULLI

(

p r i nt f ( ' ~k id: \ s doesn' t ex i st l \n', a rgv[l ll;

exi t (- 1) ;

for ( t one:O; tone I = l int) e1 k: t o ne • • 1 strcat (b i ~S , "I" 1:

if tmes saqelmcnt r e I }! =3 51 streat Ibits, " 000' 1 :

I
e lse i f (mess a ge lmcnt r]==33 1

(

for Itone =O : t one! =(i nt) c l k: t one .. ) st r cet Ib i t s . • 0" ) ;

if (message [mentr .1] ! =33 1 s t r ce t. tb i t.s , '0 00"1 ;

I
else

I ' cl ear the screen'- -------' /

for (cntr =C;cntr< =2S : cnt r .. ) pr i nt f ( " \n " 1:

/ ' r o l l the c redits

p rint f("\nM<\ ke lD - Ve r s ion 1.0 "1 :

or inr.t t-vngorse Code to JEDEC conot rer- r.
p rintf ( " \nCOpj'wr ite Ic l 1991 by St "phen R, Look

/ '-redd in the text file t o memo r y a nd echo it

printf( "\nFi 1e read i n : \ r.· );

cntr.O ;

wh i l el c h l. EOF)

(

c h=getc I in l :

if (ch. = '\r, ') c h=32;

message (cntr ] : t oupper (c h! ;

pr in t f(' %C " , me ssage [cntr] l ;

if lmessage{entrJ~ =Obmessag~[cntr )<101 c har_errorll ;

i f Imes s age (cnt r] :=1 1 1 eh,ncer r or () :

if l ~essage ( cntr l ~ 1 2&message l cn t r )~ 2 & ) char_er r or! l :

i f ( ~essage ( e n t r ] ~ 2 6&message l cntr) ~3 2 ) char_er ror! I :

i f l ~e s sage [ e n t r }== 34 1 char_errorl) :

i fl me~sage [cntr J~35&message[cntr ]<44) cha r~er ror(l :

if I",e s s age (e nt r ] == 64 ) char_error! J :

iflmes sage [cnt r J~9 0 1 ehar~error ( l;

s t rca t Ib i ts, r e f e r e nc e t r e t c r ur ] . mOr se 1;

s trcat Ibits, ."OO") :

I

I
/ '--get tim ing desired and e a lcul~te the numbe r of b it s ne eded- '/

bitcnt <O ;

b i t c nt e s t r l en Ibi ts I :
cntrd ;

ch , I :

while I I I

/ ' K " I

/ ' L " /

/ , M " I

/ ' F ' /

/ ' 3 ' /

/ ' 4 ' /
t » 5 " /

j ' 6 " /
/ ' ? " /

/ ' .~ " /

/ ' B " I

/ ' C " /

/ ' D ' /

/ ' E ' I

/ , ,

r- G " I

/' H ' I

/ ' I ' /
j ' J ' /

/ ' N ' I

I ' 0 ' /

I " P ' j

I " Q ' /

j ' R ' /

I ' S ' j

/ ' ',,/ ' /

," x «r
r- y ' /

t - Z ' /

j ' T ' /

r- U ' /
, /

t he l ast charac t er displ ayed i s invalid~'I ;

please correct the me ssag e text and retryln "j ;

stllt ic st r ue t i d r e ference [44 1 ~ (
32 · OO" l. / " SP " /

33 '0"), t - 1 second s ilence marke r ' j

35 " j "). r- I; 1 se cond t one marke r ' /
44 " 11 1 11 10 10 10 1 110 11 10 " ). 1" , ' /

45 ' 1110101010101110"),1 " - " /
~6 "1 011 10 10 1 11 0 10 111 0 " ) , 1 ' . ' /

(4? " 111 01 01 01 11010' ). / ' / -r
{ 48 "111 011 10 111011101110 "),/ ' 0 ' I

{4~ ' 10111011 1011101110" ). r- 1 ' /

{50 " 1010 111011101110")./ " 2 ' /

{51 " 10 10101110111 0' j,

(52 "101010 10 11 10 '),

{53 "101010 1010'} ,

{54 "1 11 010101010 ' ) ,

{5~ "1 11011 10101 0 10"1 ,

{ 55 " 111 011101110 1010" }. / ' 8 ' /

{5"1 "111011 10111011 1010"}, / ' 9 ' /

63 ' I OI 011101110 1010" ) . / ' ? ' /

{65 -rcnio - j .
{66 ' 11 10101 010" ) ,

( 6; '11 1010111010 '),

{ 68 '11 101010").

( 69 '1 0 ' ),

( 70 " 10 1011 1010" ).

( , I "111 011 1010" ).

{;2 ' 101 01010" }.

~' 3 "1010' ) ,

7 ~ " 10 1110111011 10' ).

~ S " 11101 011 10 ' },

: 6 " 1011 101010 ' }.

" ' 1110 111 0' } ,
78 '11 1010 ') ,

, 9 '1110111011 10 ") ,

[ 80 ·101110111010'}.

I 8 1 ' 11101110 10 111 0" },
[ ~ " · 1011 1010· }.

j ~l · 10101 0" }.

1 84 ' 111 0" ).

85 '10 101 110'},

86 '1010 101 110 ' ),

87 "101110 11 10 ' 1,

88 · 1l 1010 1011 10" 1.

89 ' 11 10 101 1101 110 " 1,

1 so '! 11 0 l 11 0 1 0~ O'} I :

l o ~ g cn t r ;

i nt cone , ch , bi t cnt , num, r e f c nt r , mc nt r , me s s a ge l l OOO] ;
: l oat wpm, t i me, c lk, e xpa ndobi t s ,expa ndoc l k:

pr Lnr ft - vner r or
printf ("\ n
"'", itl -II ;

,1:,2 ' .i. n , ' out ;

Progmm 1 continues
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else mcnt r .. ;

(

dits[ch] , bi t,[cnt r) ;
ch.. ,

I
fprintf (out," ' n\ cOOOO\n° , Ox03) ;
!closeI Ou t J:
printf C*\ nFi le compl ete\n" ) ;
/ . -cs l cu.lete tiner freque ncy and dev i ce ats t s - " f

pr i nt f C*\nThe 555 t l ~er f requer.c / needs t o ~ '. I f HZ ' ,C floatlnu""c l kl :
pnntf C* \nl'.esi st or RA • '.tt Otuns " ,11 4400000/1IfloatlnUl'll "clkll - 20001 :

~ i r..e_fume l ( floa t tcnt r I t I! loa l) m:lI'" c: " I •ptrl:
pr ~nt f C ' \ nI D will take , . t o s eml.",e ) ;
t ~~_f r~ell}6288·cnt r l/( n~. oc l k l, Pt rl ;

pr:r. t fI O with II Ce!oly o~ \ s be tor e 1t r epea.a \ r. ° , c l;
prir.t!l oll~d uses \ , I f\\ ot t he chi p cllpaci ty . \n*, t fl oa tlcnt r/362 88°l001;
.. x i t IOI :

Program , endsI

}

I
~prinlf I Ol.lt . · ide r J EDEC fil e produced tTl ~kid \n'l;

fpri n: f lout, "The 555 t i "", r !:"equency r.eeds t o ee \ . 1£ llz \n ", Cfl oatl nu:.."c l k l :

fpri nt f Cout , "Re s istor RA ~ '.I f Ohms · . 1 1 4 4 00000/ (C floatl n~·clk 'I ·2000 1 ;

fpr i r. t fCout, "\c\c\n*\nLO'n" ,OxOa .Ox02 ' ;
:!lcntr_O:

for(cn tr=C :di ts!cr.t r ! !=I1JLL; cr. t r • • )
(

f pr i r.t ! COllt . -sc- , di ta (ent r!l ;
if Cmcnt r .. 6l1
{

fpri nt f (out . ' In "' ;
mell t r =O:

I

I

,
ti~_framelti~ , pt rl ;

pr i ntf (o<\ ld> \ sl t *, cnt r ,cl ;
j~ l ch\h~O I print fIO\ n" );
ch.. ;

fo r(cr.tr ,O; bitslcntr)! ~h~LL:cnt r o ol

I

if lcntr\ 88~~0)

(

p,- intf IO\nChoose ID de l ay t i me . 0) ;
pr ir,tf 10<nu!I",ben or [Ent er) fo r mere - >O);
ge tslC I ;
n,"~ ~lIt oi le i ;
! f rc [0] ) _NU LLl break,
!
c~.t r o o ;

• -!O..nera:e JEDEC fi:: ••----- - - ",
! t rca t la rgv ll!, ° . ; ed'l ;
print fI O\r.Cr ea tinq f i le: \ s\ n°, argv!l]J;
~t.fopen(lIrg.·[ l], OwOl ;

~':~O;

,
expandobi t s _l f ' Ollt )cntr Olf l oat )bi t cnt;
expandoc l k_(flObtlcnt r Ocl k:
tiPe_136288 , -exPllndobits l /exPllndoclk ;
:!l exPllndoblts>1 62 88.
{

pri nt fl *\nChoos., to ct.,loly t:~ " OJ;
printfl *<nuDher> or {Enterl to qu i t->*':
",etllc':
nUlbll:oi ICI ;

i!lnlmloOl eKit (OI;
.,l se brell«:

Program z,
t o ;ed: bi n vl ,a - J EDEC t o bi nary f l : .. convertor for st~pld pr~ progr~~ers.

COP-f right (C) 1992 Stephen R. Look
T~i s prOQra~ is available for un l imi t ed non-cammerc'a .
d i s t ribution . Modi ficat ions , bug repor t s &nd q~es tio ns

(SnSE ple&se) may be sent to:
s t ephen R. Look

pr i nt ! t' \ nStar t i ng conver sion :\n"l :
x. O;
while ll )

I
nul'l:O ;
for fcnt r _O; cnt r <_' ; cnt r ++)

72 ~ .c ',Ii 1sor.
~!o.~ti cell o, I t. 61856

" ,

, "'--------------- ~in f~ncti ~ n --------------- "'
m.l in f l

I
C!l:getC ILn ) :
if tch::OxOa J c ~.~ge~c !inl ;

i f tc ~..Oxadl ch_ 9'e tcl i nl :
if tch__Ox2a) break;

{

FIt.E " i n, ' O'J! ;

i nt nu~,ch,cnt r ;

unsio;r.ed x;
~~&r ~~=<et I SC1 ;

c:~r one[20J, t wo I20] ;
pr.r.t! I" r,Enter i n~~ t f ile n~e ; ' I ,

scan fl o\s ',onel ;

prl. r.tf l " ,nEr,ter out pu t f i le 11 ..." e : ' . :
scan fl "lS',twol ;
;~: fopentor.e, o r ol ;

o"t:f~n(two" ...'b ' l ;

/ " roll the cred i t s " I

prir. t f l ".r.JEDEC to Binary f i le converter - verstoe 1.0" 1;
pr ir. t .f I O\n -e progralt', of li mi t ed usefulness - ol;
;;r i:1 t fI O\r. ccpywr i t e Icl 1992 by St ephe n R. Look\n\n·, :
! "--------r ead i n the t ext f i l e t o memory and echo i t to t he screen---- "!
pr i nt f l O\ nSt r i pp i ng heade r text :\ n' l :
! ~r ( cr. tr:0 ;Cntr<~5;cntro +1

if!ch: .'l') nUIll I, 12S,

I

(

putc l n~, o"t ) ;

pr i ntf l O\r l u ' , xl ,
}

{

pr intf fO ; n F i ~ l i n g ~ut fil e s~ce with O's: \n o"
num. O:
wh ile (x<362881
{

put c tnum, out l ;
print ! f' \ r \ u ' , xl ;
xo: 8:
}

ex H IOI:
(

~ s c anft i n, O ' ! A \ n l \ n" ,bucket l :

prin tfC '\s ' , bucket) ,

{

I
}

} Program 2 ends
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ATTENTION
PUBLIC SAFETY ANNOUNCEMENT

Tampering with Motorola's

Communication Technology is

Nothing Short of a Crime.

Motorola has been at the forefront of communications
technology for more than 60 years. Today, we offer a
greater array of communications products than ever
before. We are proud of our products and the vital
services they bring to our customers which are of
unparalleled public importance.

Theft of communications services and so-called
High-Tech piracy threaten the entire communication
industry's reputation for reliability. This conduct

not only damages the reputation of Motorola, Inc.
and the communications industry, but undermines
the very integrity of America 's public and private
communications services.

Motorola intends to combat this conduct by

aggressively maintaining and enforcing its proprietary
rights to its hardware and software technology. Anyone
who has knowledge of illegal activities or has questions
concerning such activities is urged to contact Motorola
Inc. immediately at 1-800-325-4036. Contacts will be
kept confidential and may be made anonymously.

(J!.) MOTORO L A

® and Molonlla are trademarks of Motorola, Inc., © 1993 Motorola. Inc.



Number 28 on your Feedback card

The "H u la Loop"
A stationary bidirectional hybrid three-element delta loop.

by Dean Frazier NH6XK

Conventional wisdom preaches that direc
tors and reflectors must be on opposite

sides of a dri ven antenna element 10 achieve
best performance in one direction; hence the
advent of the rotating beam antenna (Yagi
Uda. Moore Quad, etc.). But by its very defi
nition, "conventional" wisdom may only de
scribe what has worked in the past. It does
not allow that something else may work as
weu. or better: now, or in the future. Conven
tional wisdom may lack vision. It may be in
complete.

The rules of my QTH env iro nment (a
planned community in Hawaii ) preclude my
erecting a tower or rotatable beam of any
kind. yet out here in the ocean, at (about) 21
degrees north latitude, 158 degrees west lon
gitude, I l ike 10 propagate mai nly to the
NFlSW. For several years I have used a com
mercial half-wave vertical to do just that, but
the declining solar cycle has forced me to
seek a bit more gain than produced by said
vertical. a bit less noise on receive . . . but
how to do it with a low launch angle. in at
least two directions simultaneously?

Many solutions are well-known. such as
using two driven radiators separated one half
wave and fed in phase; or spaced one quarter-

wave, fed 180 degrees out of phase. I wanted
a simpler solution because I wanted to avoid
two driven clements and the requirement for
proper electrical phasing.

Any bidirect ional antenna I might erect
would have to have more gain than my half
wave vertical. It would have to be put up in
the trees of the forest to the NE behind my
back fence. It would have to be fixed in loca
tion and non-rotatable. It would have to have
sufficient gain both to the NE (to the main
land US and Europe) and SW (to ZL·VK and
Africa) to make up for feedline losses resu lt
ing from a roughly 3OO-foot run from shack
to antenna. Virtua lly loss-less open wire feed
er was out of the quest ion due to "visual im
pact," and the antenna had to "blend" into the
forest scenery. The vertical loop was the ob
vious choice fed by low-loss high quality
coax, and the delta loo p, apex down. high
current region "up," was chosen so I could
take advantage of the simplicity of avai lable
(and min imum) supports ... the trees.

Gain would be easily enh anced in one di
rection with a reflector "behind" the driven
element (a la conventional wisdom), but how
10 get some signal "ou t the back" at the same
lime? Electronic switching, grounding out el-

emenrs, multi-d riven elements, and pausing
were ruled out preemptorily. This had 10 be a
"no-fuss," simple antenna.

So I agai n considered conventional wis
dom as I poured over my textbooks in search
of a solution. Then I closed the books, and
closed my mind to conventional wisdom . ..
and the solution was obvious: Put a reflector
(or reflectors) on the west side of the driven
element for gai n to the east toward the US
mainland. and put a director (or directors) al
so on the west for a boost to the west, (e.g.
VK-ZL),

So, after much trial and error, working with
as many as two reflectors and four directors
nested within the reflector(s), and varying
their lengths (perimeters) and their spacing
fro m the drive n element, the Hula Loo p
evolved. It's not very fancy or sophist icated,
but its simple form should not be underesti
mated .

The fi nal configuration survived the skept i
cism of many fellow hams. It is explained be
low and shown in Figure I. First, let me point
out that prior to the ut ilization of the Hula
Loop, the best I could do to the East Coast of
America was 5/6 with the 3 dBd gain half
wave vertical, whereas now I consistently re-

Photo A. Tile Hula Loop driven element at its feed point. Note the I : I
belun.
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Photo B. The bottom apex of she Hula Loops diflector: Note that ny
lon cord is used to secure the antenna.



I .Shor t wave
ICVNII-H alln cnOlpa<l h""'""'td .. Idobaood Il<'CiI'ff . lolIi9.9S
ICVN llOO-H IDObiIe SOO UIl._U " Hz.l121 ...-.y _ ._ 16+1.95
ICON17tA·H IOIUHz.·}O MHI. h- iald U9.00 :sbIpp;n&! 11.029.95
ICQM VIA·H too t Hz.' }O MHI. h_ aid U9.00 lllipp;nV ...1951.95
1C01IIVIXJO.H h_ with 99 OltmOfY (add 119.00 llliPP"'V.I I,219.95
1C01II17100-H h_ ..lib 9lXl .....ory (add U9.00 llliPl'i"ll 1l,1lI9.95
1C01II 19lXIO-H h... }O kHl. _l CH•. (..w 1119.00 shlwioV 11,999.95
ICON AH700Q.H ..per wlclcban4 d_ IfPC ..1eDIlI • ..__ 1109.95
" ..-l.tI Ssir1lll7(JO.Hponablo 'II1tb 5n ...."'Y lAC 111..-1419.95
".._it Ssirllit SOD-HparI2bI< witll 41 _emory. M: lIIoptoz IH9.95""""ill e.-opolil-H witb 1IIl<3 _Ilt .-..dcr _ I 179.95
" .._it y..1lt Ik'l' HQ.H """""10 """ •.__."_._.,,"1U9 95""'''''Ja~Ier 1·H ponablo l/lOrlWaVe ...... .._ 17995
Slngelll ATSlOHt ooItr'''''pa<110 -orr sbo<fwave •.....•..• 179.95
San",1IIA~ ooItra«lmpa<l4S -orr:lilo<lwan .•._...• 1119.9S
SlIIgcao ATS606P-H obonw..., 'lUll ...""... I AC adapler _...U6995
SllIgcao ATSllOCHInortable l:O _orr sloornv••e _._.. 179.9S
Sill"''' AlUOlA-H poruble ..lib SSII """"f'IloII1 ACadapltt I lS9.9S
Sill"''' Ars--B portable15 mtlIKlC)" sbnrIwa~ . _._._ .....•..SlS995
Sangcao ATS8tS-B ~Ie without.-.tle recorder_....•.__ 111l9.9S
San",.. ATS818CS-lt w1t11 tIlR1lC recorder ....•.. ._ ... UW.95
Sao",.. ANT6O-H pnrIIbIc sbnrIwan ..leIIlI. ... .... ._ .• 19.95

IWeathel"'.Stations]
PublIc solely ••dtl ~ltICID hazaninl>l .... le' u k InddeoIS

......1hne I<l"\lrale, up--to-dall' ..C2lber lofonna lI<>o. 11Ic Davl' "'~.lIlt .
MoaIID. 1111 our lOp<>f·lIlt·~", .wller . .. ...... ..btdl cnmI>..... .....,..
uaI _.lIIer 1IIOCI1lOr1mC funcllo.. io'"0'" loaedlble pD,&e.~I~
.. lhc display.•1Od K<' wUtd dncUoo and .lod speed oolhc CDIIlpul
_. Cbed lilt Iwo_ tmld.rrow In "'" If ar prnsu... Is rIol.,
or f.I~OK Ourpod"ll'd..111ICIude> Ibe b~b reM>Iu...... 1/100 Inch
nlo a>lleclOr pan "7IIS1-H, IlId Ibe tcrn.IItIll~""' ''' 1ty

"._. pannSS9-H TIle pad...doatls~"bAn·H for 1S14.95
plus $15.00 shlpplllg.Ifyouh.~. pc..o 1compoler, ..""" youorder
Ibe <>pUOolal1l'l'alberl.ltIt ......pu".onfrw forI 119.95, you'lI ba~ •
p<>'I'Cfful ......puItrlzoed __llIe r ...1l<HI 01111 tlKftdlble priD!. For I1le
111M PC orequlo..... lonll'rplI1 ..7lJ61-H. ForApple N..Plu>orb~

j"o;.Me-;jj;~;·~tUff I
Co,,", 0'91().H 900 lCHZ.~ad I"""""'" cordIelil pbnne U 99.9S
ICO.1I " PUH b.ndbcld poslllolllltlC"f'Wll •.........._ 1699.95
n:l(lO.H .....llIer radio wllh ''''1111 a1en ...._.............. .•._ _.. 139.95
REL.II 'lllSlSQ.H VHFb....tlw:1d 5 ...... 16c.b.. 1rIlI.SCJOloer I H 995
11£1.\1 RH2S6N&H VHF 2S wm syolMslJed lno,.,.lver ." 12119 95
IlanJl'l" RQ~SQ.1l Z; 11 to ID<ter hllll radlo __.'_'._ '__ 12"'-95
llangcr RQ197Q.H 100 u 10_. b. ", radio " U6995
LJoldeo lJID9OOO"I·H SUper ,,'ldeb.nd IISC./..da. DeI«Ior 116995
","fI.H Passport ID 'I'orldband b;!10 by IllS " "." lt09S
POLI·H Pollee CsIl for CT, ME, MA, /;11, 1'01', RI. vr _........•..._. 15.95
POU·II Pollee CsIlI'or DE, MD, NJ. PA ._.•............•.........•__.."". IS.95
POL3-H PolICe eatl for Nldll,_ a Ohio .." " "." 15·95
POl1·H Police CsIlI'or It., IN, KY, .., " "." 15.95
POlS·H Pnllee CtIII'or IA, KS, lltN, 1010, NE, NO. so ..__ _ ..•_15.9S
POIh-Il Police Call1'oroc, FL, "A, l'iC, PR, sc, VA, WV $S.95
POl7·H Pollee Call for At., All, LA, !lis, OK, TN, TX •..........•......._ SS.95
POIJI.H Police Call I'or AZ, 00, W. 1otT, Nll /IV, t-r, 'I'"_......_.SS.95
POl9-H Pollee CaU for eatlfonzl.,~ a WashlnKWo •........• 15.95
L'SAMMflNC-H ..aglltl """",I sea"",. Ill leOO...lib B.~C .•...... S29.9S
L'SAK·H VHF ....a.../VHF 1n.....UInC.nItII• • wllll PU S9 ...129.95
L"SASGMIINCH 81"'"""",1 ",""nc. 1111 wltllllNC COCIl>edOr . 119.95
LJSASGMIlI-H 81- snoull"'U.-IIIIt11....1tb MotornI'I"" 11995

IBuy with confidence]
It's easy 10 order rrom CEl. Man orden to: Communica·

tionsElectronics Inc., Ernet!t'f1CY OperatlonsCenter, P.O.f11l1
1045, Ann Arbor, Mlchlgan 481(li6 U.s.A. Add $15.00 peT
radio r<>r U.P.S. ground shipping and handling in the conti·
nental U.S.A unless otherwise ltated Add S8.00 ~h!p~lng for
aU .,;:nsories and publications. Add $8.00 shipping per
antenna. f<>r Canada, PIIerto Rico, HIWail, Aluka, P.O. Box,
or APO/FPO delivery, shipping charges are two times coot!·
nental U.s. rates.. Michigan residents add stale uJes tax.l\o
COD's. 10% surchllflll' r<>r net 10billing til quali fied eecounu.
All sales are subject tIlavtllabilily, acceptance t nd veriflu·
tlon. Prices, terms and spec:Lriations are subfed til change
lloilhoul noIice. We welcome your Discover, Visa, American
f.1:press or MasterCard. Call I -8OQ.USASCAN to order till!·
free.Ctll31}l)96.8888 ifoutside theU.S.A. FAX loyllmc.dial
313-663-8388. Order yoor new electronic equipment from
Communlcatlons FJectronics II\{.. today.__e..-wCII_" _ .oIeo ,..
.... _ ,,""',....- ...""J,... _'co ,...< .. _ ,...

For credit card orders call

1-800-USA-SCAN
Communications Electronics Inc.

Emergency Operations Center
P.O. 801 1045, Ann ArOOr, Michigan 481QG.I04S U.s.A.
For Inforrnatlo. call' u -9?fj-mt811 or FAX' I '",".fI1lSll

The Uniden GMR!oo b 1 halWlheld GMRS UHF 2·w1Yradio
transa'iver tltal has these eighl frequencies Instlllled: 46 Z.s50,
462.725,462.5875,462.6125,462.6375,462.675,462.6625
and 462.6375 Mllz. This one wall radio comes w1lh F1exlhle
rubber antenna, redtargeable ni<ad battery, AC adapter/
dtaJll'r, bel l clip, f .C.C.license application and more.
Untdcn GMRJ()(HI GMRS Handheld ... 5169.95
Unlden WASIIIN<ITON·f1 SSB CB Base 5189.95
Umden GRANTXUI SSB CB Mobile 5149.95
Unlden PC66XL·1I CB Mobile 578.95
Unlden PC76XL·1l CB Mobile 599.95
Unlden PC122XL·H SSB CB Mobile SI07.95
Unlden PROS1OXL·H CB Mobile 536.95
Vniden PROS20XL·1I CB Mobile 549.95
Unlden PROS38W·H CB & Weather S69.95

CIRCLE 356 ON READER SERVtCE CARD

NewFCCRulesMeanLastBuying
opportunityforRadloSamtterS
On Aprll!9, 1993, the fCC amended ParIS 2 aM 15of lIS
rules to prohibit the manufacture aOO IIlIporwion of
scanning radios capable of lnterreptlng the 800 MHz.
cellular telephone service. Supplies of full coverage 800
Mllz. SCIllnerS are In very short supply. If you need
teehnklLi IISSistance or recommendalions to locate • spe
dal scanner or solve 1I communJcatims problem, clLilthe
ComrnunicationJ I!l.cctronlcs Inc. technical 5Upport
holUne for $2.00 per rnlnute at 1·900·55S-SCAN.

Bearcat® 8500XLT·H
List price $689.95/CI price $369.95/SPECIAL
SOO Channels· 20 banks • Alphanumericdlsplay
Turbo Scan • vro Control • Priority channels
Auto store . Auto RetOrding • Receplioncounter
Frequency step resolution 5, 1:2.5, 25 A 50 KHz.
SLze: 10·1/2" VllIe:l "'/2" Deep II B/8" High
Frequeney C.vrml~:

25.000 · 28.995 MHz. (AM), 29.000 - 54.000 !11Hz. (NFlI),
54000 . 7 I .995 MHz. (. ·FlI), 72000 . 75 995 MHz (NFlI),
76.000 . 107.995 Mil•. (" FlI), 108,000 · 136.995 MHz. (AM)
137.000 - 113995 !II11z. (NFill ). 171000 - 215995 !11Hz (,,",,),
116.000. 224995 !ll1Iz. (NF!II), 225000 . 399.995 !IIlh.. (AM)
100.000 - 511995 !ll1I>. (NF!II ), 512000 · 519.995 MHz. (';'FlI)
760.000 - 8U9875 !11Hz (~Hl), 849·0125 -11(>3·9875MHz (NFlI)
89101 25 .. 1,300.000 Mltz. (NFMl ·

'!'be neW l!nrc.t aSOOXLT 8Jvt:S you pu~ sannlog sauJaetlOll
wllb l,.ulOK re. l.res like raroo SC.n. This ll&!JtninJ·f..lledI.
oology r~ltlrloJ a triple conversinG RF lyslflII, en.bIes Uliiden'.
b<':SlsclUlner to sc.lIud H'lKh Ip 10 lOll chulleb per !«Ooo.
Ilec.ue tbe rreq......cycoven~ Is so I.rse, a very fUI Kannlng
system Ii eMe1ItI.llo kq> Ip with the ICIlon. Other fealUrtS
ioduk t'FOeoJll1'Ol - (Vari.ble Freqvmcy Oscill.lor) \\I-hic"
allows you ID adjisl the large rotary liner to seled theclelirtJd
fre.qlll'ncy or rhallll<"liA_tn DUphly - !.tIS yotI COIInt aDd
rtroI'd ncb chom whUe scanoiog. A..'" lIMIt - Aatonl.1I
ClIIy SlOrtl &II .clive fffllUtDCles within the specified bank(s).
A"""R-.l1"I: ·Thll reltart klS yOI _d chunellCllvil)'
from the :!CIooer O81G 1 lipe recorder. fOIl ClO even Jl't '0
npliofllll."Tt:U TOJIeBNnI(CGntlOIlOIITooe Control Squekb
Syl"''') wble" allows the sqaelch 10 be llI-oRa dUrilig sctn.IDJ
only w!len 1 cOfl'ed cress to.e is rteelvN. 20_. - Eacb
bank coollins 2S dlao""ls, Ilefal lOr llOrio! slllll1ar fre.qltDCil'a
in nrder 10 maintaio flS"" :!CIooiog cycles. F<>r mulml"
:!CInnloJ enjoymellt, ordrr tbe rnliowinJ optinn.lllm'Isom:
PSOOI Cigardte li&!J1n" power cord lOr temporary openlion
from your vehicle'l dJ.~Ue Iighll'T S14.95; PS001 DC power
cord· elllbk.sper..tnenlnpetalloo from YOlr vehick'i fu ll' 001
S14.95, lIIBOO I Mobile _oliO! bracket SI1.95, BCOOS cress
Tone Board $54.95; EX711 Extemtllpctker with _Inung
bracket a. 10 Feet of c.ble with plug Illach.... $19.95. The
BCllSOOXLT COlllel with AC ad.pter, Iele5roplc anleOnl. nwner'l
maolll. od nDe ye.r li,.ited warnoly from toldeo. Order ynar
BCllSOQXlT nODI Cnm..lolcalol\l F.ledro"inlnc lochy

ICB/GMRS Radios]

•

• COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center
We're introducing new Uniden Bearcat scan
ners that are Justwhat you've been searching
for. Order your Bearcat scanner today.

I Radio Scanners]
Beareat® 2500XLT-I1
Ust price S649.95/CE prlee $339.95/SPEClAL
400 ChlUUlCls· 20 Banks · TlIrbo SCan
Rotary tuner reatu~ • Aulo Siore • AUla Sort
SiZle' 2·J/.n

"'kl~ II I·I/Z n D«p J: HOW High
F.....c-:re-...p .. 25.0000 - 5.t9,~, 760.0lXXl - 823-9950.
849,O!2S - 868.9'}SO. 8940125 - i,3000000 MHz

Signal Intelligence experts, public ~fety ageocles and
people with Inquiring minds that want In know, have
asked us ror a world class handheld SCanner !.hat un
In te rcept just about any radio tr2nsmlssloll. The new
8e:Irt:allSOOXLT has wht you unl You can program
freq uencies such as police, fire, ernc~ncy, race cars,
marine, mtlnary aln::tafl, weather, and olher broadcasts
into 20 banks of 20 channels each. The new rour)' Wiler
kalureenables rapid and easy selection ofchannels and
frequencies, Wilh the ALiO STORE feature, you can
automatically program anychannel You can also scan aLI
400 channels allOO channels-per-second speed because
the Bearcal2500XLT has TURBO $CA." built-in. To make
this scannereven betler, the BCl500XLT has AUTO SORT
- an automate frequency sorting feaure lOr faster
scanningwithineach bank. Order yourscanner from CEI.

For more information on Bearcat l'lIdio scanners Of 10

join the Bearcat Radio Club, call Mr. Scanner at 1-800·
4l3-l331. To order any BealClt radio prcducr from
Communkations Electronics Inc. call 1·8()(}.USA·$CM'.

Great Deals on
Bearcat Scanners
Beareat 8500XLT·l! base/mobile$369.95
Bearcat 890XLT·l! base/mobile. $244.95
Beareat 2500XLT·l! handheld $339.95
Beareat 855XLT·l! base $149.95
Beareat 760XLT·l! base/mobile.$199.95
Beareat 700A·l! info mobile $149.95
Beareat 560XIA·l! base/mobile $84.95
Beareat 350A·l! info mobile $104.95
Beareat 200XLT·l! handheld $199.95
Beareat l48XLT·l! base $88.95
Beareat IOOXLT·l! handheld $149.95
Bearcat Ber2·l! info mnbile $139.95



Photo C. Another dew of the Hula Loop S construction. The allteJllla blends into the scenery
when viewed from a distance.

ccive 519 or 5/9+ reports . To Australia and
New Zealand, the vertical consistently beat
my original single-clement and eventual two
clement delta loop, but now it's the other way
around by 2 S-units . Short path to South
Africa over Antarctica, I'd get 5/3 on the ver
tical and 5/2 on the conventional two-element

delta loop, and now it's more like 5n -5/8 on
the three-element loop. To Europe over the
North Pole, it used to be 5/5·5/6 with the ver
tical , and now it's 5/8-519-519+. even as the
solar cycle declines, wi th the hybrid delta
loop.

I can still communicate to Asia and South

America with the vertical and a Loop Sky
wire, but not as well as the Hula Loop does to
the northeast and southwest, from Hawaii.

The Hula Loop's Design

The Hula Loop consists of a driven delta
loop, apex down, behind which is a passive
reflector 3% longer around than the driven, in
which is nested a director cut 3% shorter than
the driven. The reflector-director combination
(which I call the Diflector] is spaced 0. 16
wave (about g'g" on 17 meters) from the driv
en clement. This wide spacing results in the
feed point impedance being in the 80- 100
ohm range, as usual for a full-wave single-el
ement loop, so feedi ng with 50 ohm coax
(Belden 99 13) terminating in an odd mu1t i ~ 1e

of 75 ohm coax is appropriate ('.J50 x 100 =
71 ohms), Moving the diflector towards thc
driven element would eventually bring down
the feed point impedance to 50 ohms at some
particular spacing. allowing a "st raight in
feed" with 50 ohms, but the forest in which
the loop is erected does not allow this luxury,

After CUlling the driven element by using
the formula (1005/1' MHz = length in feet)
and forming an equilateral triangle with the
feed point at the bottom apex, and after hav
ing put the element "in sltuo.' r then tuned
this driven clement to resonance, then mea
sured its final length (or perimeter). Then I
cut and placed the diflector by this formula: If
the fi nal tuned length of wi re in the driven

Space
Between
Corners Is
7- 13/ 1 6 "

Diflector Element
(Outer)19' liZ- Each Side
( Inner) 17' 11- Each Side

All Wire
#1 2 Stranded Copper
PVC Covered

Ny lon
Support
Lines

1 : 1
Balun

Driven Element
18' 6" Each Side

27' Above
Ground

A
4

75 Ohm
Coax

50 Ohm
Coax

Figure J. Construction of the Hula wop, Gil 18 MHz. bidirectionat three-element delta loop alltellna.
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clement comes out to be "L" feet. then cut the
reflector according to 1.03 x L. and cu t the
director according to 0.97 x L. Both the re
flector and director are then shaped into equi
lateral triangles. and the director is nested in
to the reflec tor using non-conductive material
(nylon line) at the corners.

The reflector and director are closed para
sitic loops: the driven element is ope n at its
bottom. One end of the wire connects to one
side of a I :1 current balun. the other wire end
to the other side of the balun. The quarter
wave of 75 ohm coax then connects (screws)
to the base of the balun. and its other end
j oins to 50 oh m coa x (thence back to the
shack) via a barrel connector. The balun is
not a necessity, but if not used. I suggest that
you wind and tape about six turns of coax
(roughly six inches in diameter). directly at
the ICed point to act as an air-choke to RE
Th is will he lp to decou ple the coax braid
from the an tenna to aid canceling RFI-TV I
causing currents on the coax braid . Whatever
method of putt ing power into the antenna is
used. seal all exposed conductors from the el
ements . I use #12 stranded copper wire. PVC
covered. for the driven element. director. and
re flector. Be ad vised that th e beg in ning
leng th around the d riven ele me nt ( I005/l'
MHz = feet) probably won' t work out quite
right due to the detuning effects of not only
the d iflector (a sma ll e ffect at O.16-wave
spac ing). but primarily due to the particu lar

final antenna environment ... proximity 10
metal. wood, etc .• and due 10 vari ation in
length from the formula (I0051t) because of
different wire gauges.

T he driven e lement and the diflector arc
hung vertically. using nylon line attached 10

the upper comers. The driven feed point and
the bottom apex o f the diflector are prevented
from swaying in the wind with light ny lon
line tied off to low bushes or ground Slakes.
As the fi gure shows, the Ilula Loop is simply
constructed.

Results

On-the-air signal reports indicated the fol
lowing: To the NE (US mainla nd and Eu
rope) sign al report s are about the same as
when the loop was configured as a convert
tional two-clcmcnt delta loop (driven and re
flector). and 3 to 4 S-units stronger than the
commercial half-wave vertical (very nearly
the same coax line loss at 18.113 MHz, 10
bot h anten nas). To the SW (VK-ZL a nd
Africa). the conventional half-wave vert ical
beat the two-element delta loop by I to 1-112
Scunns. but wit h the diflcctor in place, the
th ree-clement Hula Loop is better than the
vertical by 2 Scunits.

I suspect I may have "lost" 112 to I dB to
the NE with the Hula Loop. compared to a
two-clement delta loop. I now have a narrow
er half-power beamwidth. but the gain "out
the back" is startling.

In any event. with the Hula Loop I now put
more signal both NE and SW than ever be
fore with a 3 dBd half-wave vertical or with a
conventional two-element delta loop.

All work was performed on the 17 meter
band, at 350 watts.

I encourage others to experiment with di
rectors nested within reflectors to see the ef
fect on forward and rearward gain. compared
10 that of a conve ntional two-element loop
antenna. kee ping al l an tennas at the same
height over the same ground. The flat-top of
my Hula Loop is at 27 feel which puts the
centroid of the triangles at about a third wave
... raising the top to perhaps 35 feet would
more nea rly place the centroids ncar half
wave, with a resu ltant lowering of launch an
gie. bUI such may not be possible in the forest
within which I work. In any experimentation
with the diflcctur concept. however, as many
variables must be eliminated from the prob
lem. Conditions should be made the same for
both the antenna under experimentat ion and
with the control antenna, to allow any differ
ences between the test and control antennas
to become apparent.

Special thanks to Ron Turne r KD6FZ, Del
Mar, California. and Tony Thomas ZL2ANT
and Jock Campbell ZU ACW of North Is
land. New Zea land, for their help in extensive
o n-the-ai r testing of the Hul a Loop against
the two-clement delt a loop and the commer
cial half-wave vertic al. iii

DON'T MISS THIS ONE!
GREATER SALTIMORE

HAMSOREE AND
[[)mPlJTERfE5T

HOST TO THE

ARRL MD STATE CONVENTION
1----~i(N\NV\

MARCH 26 & 27,1994
Maryland State Fair Grounds

Timonium, Maryland

THE LARGEST SHOW OF ITS KIND
IN THE MID-ATLANTIC AREA

ARRL Forums & Programs _ Banquet
10 Acres of Indoor and Outdoor Sales

3 Buildings _ 1,100 Indoor Spaces
Buildings for Dealers & Manufacturers
Indoor Fleamarket _ Outdoor Tailgate

FCC Exams _ Acres of Parking
Over 16,000 Attended Last Yearl

VENDORS: All spac.s by advanc. sala! Ragister NDWI
Call : 410-HAM-FEST Write: G.B.H.& C.
Or: 1-800-HAM-FEST Post Office Box 95
Anytime, for Voice or FAX Info Timonium, MD 21094

CIRCLE 291 ON READER SERVICE CARD
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Number 6 on your Feedback ClIrd

T h e Quad Charger
A constant current NiCd charger.

by Marion D. Kitchens K4GOK

Figure I . LM317 as {/ c on s ta n t c u rrellt
source.
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Figure 2. Quad Charger system schematic.

by the value of the resistor.
Note that the current is independen t of the

load. T he cu rrent through a single 1.25 volt
AA ce ll will be the same as that through a 9
volt battery pack. And to the obvious ques
tion, yes. it is the same for a zero ohm load.
i.e. a short circuit. (A constant current su pply

Plloto A. Finished Quad Charger.

All pans are read ily available from suppliers
such as Digl-Key,

Theory of Operation

The versatile LM31 7 voltage regulator is
readily usable as a constant current regulator
by simply connecting the Ie to a resistor.
T he LM317 is desig ned to maintain 1.25
volts between its ou tput pin and its "adjust"
pin. The e lectronics within the IC will react
to assure that this condition exists at all
ti mes (as long as it is physically possible) .
That means you can put a resistor between
those two pins and the LM3l 7 will deliver a
constant current through the resistor. T he
current will then be regu lated by the Ie in
accord with Ohm's Law. All we have to do
is connect the desired load. in this case the
battery or pack to be charged, in series with
this constant current.

Examine Figure I. The voltage from the
supp ly is a pplied t hroug h t he LM 3 17.
through the resistor, and 10 the load. T he in
ternal ci rcui try of the LM3 I 7 maintains a
co nstant 1.25 volts across the resisto r. If the
resis tor is 125 ohms, the cu rrent will be 10
rnA. If it is 12.5 ohms, the current will be
100 rnA. Since the cu rrent in a series circuit
is the same in all parts of the circuit. the load
will also have a regulated, constant current.
The value of that current will be determined

CW'",n' ~ 1.25 1R

" UlIT
LMJt7

Yo....
Suppl)

Every ham I know uses NiCd batteries at
one time or another. "Nicads" are nice,

but they pose the never-ending challenge of
keeping a charged set on hand . T his often
requires keeping a number of various bat
tery packs or individual cells in ready-to-use
condition. Most battery charge rs are de
signed for one particular size individual cell,
or for particular battery packs. It can be ago
nizing to have the wrong battery pack on the
charger while the one needed is yet to be
charged.

Finding the correct charger or setting a
variable voltage charger to the proper volt
age is an unnecessary hassle. A more useful
charger would allow for charging seve ral
battery packs or individual ce lls simultane
ously. and would accommodate battery pack
voltages ranging from one cell up to eight or
more cells; that is. 1.25 volts up to about 12
volts .

The Quad Charger described here was de
signed and built to take the hassle out of us
ing NiCds. The uni t as described provides
charge rate s for most com mon NfCds, and
provides several tric kle c harge ra tes too.
Since this unit provides a constant charge
current, the output voltage automatically ad
justs to that necessary for the battery or pack
being charged. NiCds arc charged based on
the a moun t of current an d t he du ration
(time) that current is injected into the NiCd,
so a constant current is a good way to charge
them .

T he Quad Charger will charge up to four
different NiCd ce lls or battery packs at the
same time. It is easy to build via the PCB
layout provided, or via point-to-point wiring
on perf board. The circuit is straightforward
and without gimmicks or tricky adjustments.
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OIDlI II _ OlIM' l m MlllSlfOtl'l .~~

"m OIUW AI'U " IIr\1iilll'JIl! MllI 1\\ IIIl'l llll ...~

MICRO II INTWDUITO RY PRICE

$69 9 5 .16 SECOND
60 SEC.· $79.9~

MICRO 2.1: ADDITIONAl. FEATURES
. «I. "" SQIlL(J IFIlC•-.: l D,M I
• I. ID eM" M . IMJI·/1/lICJIOIi llIl'IWIJOIIl

.~-1141CATAll'll mm lMM!CM.1lf Il }ll)

I I ' I I
FlRlY MSEH&fD(NOTAK1I). INUUDING Ml(lQPHlJIE,
SWITCHES ANDFUll DOCUMENTATION

III""" MY·CAll i'0'588 '300 .CIt .PPORlillij "'·1011IIIlW • "0 l/" ""I THJt. FAX: 18) l81 -IOSS

-~¥E 'tC(IR 'lOKI - llAiUUl 'lO1ll 'JIOWltIG
DURINGACONTEST . IIlKIb SAHPlE ~TE

" 60 O ~ 16 SHOND " T-15 1t1LT (fEUIJOIj
YUSKlIlS AVAIlABLE ·INF INATE RECOI.OlHG (EEPWK)

. STATION to. •8OHtI SPtAXIk OITTPlfT
• 100 YW HEtf()P.'t - GREAT fORBEACON OR

WITIIOlfT !'ONER FOXHUNTII«;

:;0,,;: G R: e L a

RECHARGEABLE
GEL CELL BATTERIES

Exce lkmt motor for displays, robotics and other rna
eIl a""",1applications_No load ral ing s: 48 RPM @ 6 Vdc
92 RPM@ 12 Vdc_ Motor dimensions : 1.08 " diamete,
X 1,4" long , Gearhead dimellSions ' .34" X 0.93", Final
drive shall is liS" diameter X 0 35' long. A 0.55" cliame 
ier gear is press-ut onto the shall.

CAU."." $ 9 SO• each

Courteous servtce . Discount Prices . Fast ShIppIng

Hitachi Com pact Seri es Scopes
V-. '. , .t.... , 0"0 ' r,.c. SJ99
V-5'5 · 50 M.. " Cy"o," 599S
V·5'~ . SO" ",. D.'"y.~ S...",, 5949
v.saa . 50""'. DC on'et ~95

V·4• • • <0" " ' . DC on.", $79\
v·n2 . 2G.,... . DC O"••t ~<9

V·GGO · 60" "' , Oua' r ,oc . 51.1 09
v-GSS" • 60.," "or . ..'c"rso' S t .02 5
V-totlO ' 100..... . DYal Troco 51.J95
V·t 06M . t oo M" • . or, " 'cu,"'" 51 6<9
v·t oGS· t OO..... ar " ' Cu""" 5' 99 '
V 'TOO"· '00"", Ouoo Tr"". 52 <95
V·lISO - t 50M" , . Ouoo ~roc. 5. ,S95

21<0 · .0" ": 0""' T'"CO ~;,~;;2' .5 _20M .. , DO'a,Od 5" oop
t5< 1B · <O"H , OualTrooo $69S
.teO - 60" '" 0"", Troca. 0010' ''' Sd OP,

Ouol T.",. eu . $~g.tgo • ' 00" .., n ,.. T'ac< Duo' nrno eo.o,
0 0'0, 00 S,,~p $t, 395

.~22"- - 2<)M", 12<)"$1. SIOf090 __ U75

$ ' 1
i

• D..., ""'" 0" .
• ;;J"'''" Od ,""" "".
l:'O~"~

DELUXE SERIES
5- 1330 25MHz $449
5-1345 40MHz $575
5- 1360 60MHz $775

"' ...

ELEN CO OSCILLOSCOPES

· oow",'
• Doio, .d S~" P

• ""'0"'''< B.am. inO"
. Z~". 1,(",,"''''''''.
• Bo"t· ,. Co",ponO "lt Tos,
• Ply, Oil UIO " "Yro. , f Too ·"·",ozlW. · ' 0"0'

• ,___ i'

STANDARD SERIES
5- 1325 25MHz $349
5· 1340 40MHz $495
5·1365 60MHz $849

l

AFFORDABLE " HIGH QUALITY
2 YEAR WARRANTY

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

F...,.."
• ~,~~ l """""nco6' CRT • TvS, ,,,
• t "'V 5o",'t,.., • 2 • •1, ,t eo·ot>o.
• X·v 000'""0' • eo"",o'o Sooo"" ..
II ~o l ,ago . n ..... + FroQUO'" "'~o"",o, Ooln,Od
" CRT~ tno 'u 01 ",roo", IS- t 365 00"1
• P '" """". ","on "'oro

24 HOUR ELENCO. HITACHI. B&K PRODUCTS CA[~tci:.~EF~EE

SHIPPING GUARANTEED LOWEST PRICES 1 .~~:S~;;;;~~~n .)

CAnOC-64

CATl GC· l 22

CATlGCo127

6 Volts @ 4 A/h
Panasonic . LCR6V4P or eqU'l' . $12.00 each
2.7S" X l. sr X 4" high

---'----

Mainlenanctl tree.
rechargeable ge l
cell batteries are
an ..'callen! bacc
up power source
for alarms. com
munications
eqUipment light
ing or computers
They can be used

in any position and can be trickle charged for long peri
OOS 01lime. These were removed trom new equipment
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Photo B. Resistors on foil side of PCB. Photo C. LM31? mounting. showing off-set armllgemellt.

Photo D. Assembled board.

Figure 3. Quad Charger schematic fone offour identical sections).

tors. Don't forget to install the jumper wire.
Make all the connections to the ou tput

jacks and rotary contro l switches. If using
coaxial output jacks, make sure you match
the jacks and plugs . Many coaxial jacks and
pl ugs look a like but are not co mpatible.
Note that there is no co nnect ion to the first
(OFF) position of the control switches. The

Rl R2 R3 R4 R5 R6

" O~

LMJl7

'"'
2.2 2.2

IN4001

+
Power
Supply OFF.

+
Constant
Current
Output

firs t. Trimmer pots R4 , R5. and R6 have
fixed resistors in parallel. These resistors are
mounted on the solder side of the PCB. In
sta ll the fi xed resistors after inst alling the
pots.

Note the orientation of the four diodes,
and install them correctly. Observe polarity
whe n ins talling the e ight tantalum capaci-

Construction

The Quad Charger is basically a simple
circuit. but wit h lots of connections. PCB
construction is recommended because of the
number of so lder connections involved;
however. point-to-point wiring on perf board
is quite feasib le. See Figure 4 for the PCB
layout and pans placement. The pans place
ment drawing shows where the parts are lo
cated on the PCB. The pots can be replaced
with fixed resistors if exact currents are not
required-sec "Alternate Construction" be
low.

It is good practice to build one portion of
the Quad Charger at a time. Install the pots
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is pretty neat because a short across the out
put is perfect ly acceptable and causes no
harm!)

The LM3 17 requires a certain amount of
current in and of itself to operate . This is
identified as the "quiescent" current in the
literature. The quiescent current flows from
the supply th ro ugh the LM3l7, o ut of the
"adjust" pin. and into the load. Its value is
typically around 0.35 rnA, and can be ne
glcc tcd in most cases. If you want exac t cur
rents, however, you will have to account for
that current in any analysis or adjustment of
the circuit. Using pots in the circuit allows
for exact selling of the current. includi ng ef
fects of the LM317 quiescent current. Be
cause of the quiescent current. the OFF posi
tion of the rotary switches will result in a
small current in any connected load.

The LM317s must be able to dissipate the
heat generated when they are used in the
Quad Charger. The thermal "design point" is
re ached when operating at the maximum
supp ly voltage and maximum output current.
with the output shorted to ground. Assuming
a 13.8 volt supp ly and 150 rnA, the maxi
mum power the LM31 7 mus t dissipate as
heat is just under 2 wails. It requires a heat
sink to do that without overheating.

Figu re 2 shows the system schematic of
the Quad Charger. Figure 3 shows the de
tailed schematic of one of the four identical
charger sections.
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of the TVC-4G ATV 420-450 MHz downconveters, add
any TV set to ch 2, 3 or 4 and a 70 CM antenna. We
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Hams, call now for our complete ATV catalogue!
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The world is an ever-changing place, but there is one thing you can rely on
to remain the same...the Drake reputation for American-erafted, quali ty
communications products and unsurpassed customer service. Now, the Drake
R8 Worldband Communications Receiver has been heralded by the experts as
"the best of the best: delivering ' unparalleled all-around listening performance"
that is "nght up there with the best for DXing."

So if you want to keep up with a changing world, and you're not listening to a
Drake R8, we'd like to suggest you make a change. Call 1..sOO-723-4639 today for
more information about the R8, to fi nd the dealer nearest you, or to order an R8
direct from the factory with a free lSday trial period. Ifyou're not impressed by
Drake's quality, performance and ease of operation, all in a receiver costing less
than $1,000.00, return the R8 Receiver within 15 days, and we'll refund your
money in fu ll, less our original shipping charge.

The world is a big place. If you want to hear it all, listen to a Drake R8.
II you're missing it, what in the world are you listening to?

R.LDrake Co mpany
P.O 80.:nJ;

MiamIS burg , DH 45343
USA

DRAKE
•

In tnuch with ,h. W(){k1.
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~ 4Places

2.2 MTant
8 Places+-
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00

~17.4 Places

••• •••••• ••• •••••• ••• •••••• ••• ••••••

NOTE: R4, 5, 6 Have Parallel
Resistors On Back Of Board

Output Jack

Typical Wiring, 4 Places •
Select Switch

Figure 4. PCB layout (view f rom the component side), and parts ptccement.

OFF lug on these switches should therefore
have nothing connected.

Mount Ihc LM J17s 10 the board in a vert i
cal position. orienting them as shown in the
photos and parts placement drawing. Bend
the LMJ I7 leads so that Ihc mounting labs
arc offset about 1/8" beyond the edge o f the
PCB . The LM3 J7s are used to mount the
PCB inside the cabi net. Solder the LM317s
to the PCB. mount the LM31T s to the heal
s ink . and Ih c PC B requ ires no further
mou nting . A co mpl eted c ircu it board is
shown in Photo D.

The Parts List describes the components
used in the Quad Charger. 11 is important to
put the LM 31 7 IC s o n a good heat sink
(Photo E). Be sure to use insulators between
the LM317!> and the heal sink. The LM3 I7
mounting tabs must not make electrical con
nection to the heat sink or to each othe r. If a
metal enclosure is used, the rear panel might
make a suitable heat sink. Photo E shows the
heat sink I used It is considerably more than
adequate.
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Alterna te Construction

The recommended const ruction for the
Quad Charger is with pots for adju sting the
c harge currents. Ho we ver, since there is
nothing critical abou t charging NiCds with
an exact current. co mbinations of fixed re
sistors can be substituted for the pots. Table
I shows several combinations o f fixed paral
lel resistors that can be used. Any pair of re
sistors from column A. B. or C can be used.
Select a pair that you have readily available.
The chart shows, for exam ple. three possible
co mbinations (12122, 15120. 18/15) for R6.
[The notation "12122" means a 12 ohm re 
sistor in paral lel with a 22 ohm resi stor.]
Any of the pairs shown for R6 will produce
approximately 150 rnA charge current. A
current variat io n o f +/· 10% from that recom
mended will not be significant in charging
NiCds.

Because the quiescent current mentioned
above is a substantial pan o f I rnA and
varies between individual LM3 17s, a bit of
trial and error may be requ ired to get a suit-

able set of fixed resistors at Rl. But since
th is is a trick le charge setting, don't worry
about Obtaining an exact current value.

There is nothing special about having four
sections to the Quad Charger. Any number
of charging sections can be constructed by
adding or deletin g sectio ns. Typi cally. a
builder will underestimate the need , so build
more than it now appears you will usc. This
is a high ly use ful ci rcuit; save yourself so me
hassle and don' t underestimate your needs .

Supply Voltage

Some notes are in order about the power
supply to be used with the Q uad C harger.
Ob viousl y a NiCd pack can 't be charged
from a supply of lesser voltage. Punter, the
LM3 J7 requires about 3 volts across its ter
minals for proper operation. So the mini
mum su pp ly voltage is that o f the fu ll y
charged NiCd, plus 3 or more volts. There is
also an upper limit o f 37 vol ts dictated by
the LM3 17. The LMJ17 is designed to han
dle 1.5 amps of current. so that is not a prob-
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The JRL·2000F is the world's Iirst
MOSFET HF linear amplifier,
designed using the same high tech-

____ nology found in JRC's professional
h igh-power r ad io t r a nsmitte rs.
Fea turing a heavy-du ty power amp
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[J RC] 3apanRadio CO.,./td.
no Park Ave. 2nd Floor ~t'w York.:"Y lOOn
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PhOlO E. Heat sink used 011 Quad Charger:

Table 1, Some Useful Parallel Fixed Resistor Values
(All 114 Wall Resistors)

lem in the Quad Charger circuit.
The supply voltage will be a determining

factor in the size of the necessary heat sink.
The lower the supply voltage the smaller the
required heat sink, and vice versa.

Checkout and Adjustment
After soldering all the components in

place. carefu lly check for solder bridges and
open connections. Check carefu lly at the
PCB where the connections to the switches
arc made. Remove any solder bridges before
proceeding.

Set all the pots near their mid-range posi
tion. The exact setting is not important, but

the pots should not be at zero ohms. Select
the 1 rnA position for all the control switch
es. Remove anything connected to the out
put jacks. The LM317s should be mounted
to their heat sink to prevent excessive heat
ing during checkout. Connect a 12 volt pow
er supply to the Quad Charger through your
rnA meter. The Quad Charger (without the
LED connected) should draw no current .
Note that the LED will draw about 10 rnA if
used. Check for bad connections if the total
current is beyond that for the LED.

Connect a 100 ohm resistor in series with
your rnA meter and plug it in the output jack
of the first charger section. then immediately

note the meter readi ng . It should not be
more than a few rnA. Adjust R1 until the
meter reads I rnA. Switch to the 5 rnA posi
tion and adjust R2 for a 5 rnA reading on the
meter. Adjust R3 and R4 for 15 rnA and 50
rnA respective ly at the appropriate switch
positions. With the switch set in the 50 rnA
position, short across the 100 ohm resistor to
verify that the current remains at 50 rnA
with and without the resistor in the circuit.
Remove the 100 ohm resistor, and adjust R5
and R6 for 100 rnA and 150 rnA with the
switch in the respective positions.

Repeat this procedure for each of the re
maining three sections.

Check the LM317s for any signs of exces
sive healing during and after the above ad
justments; they should stay cool enough to
touch comfortably. As a fi nal chec k of the
heat sink size. put a short across all four our
put jacks and set all fo ur switches for 150
rnA. Cheek the temperature of the LM317s.
If they get too hot to touch comfortably, a
more capable heat sink is required. A rea
sonable way to estimate temperature is 10 reo
member that your body (finger) temperature
is about 98 degrees F, and that 105·110 de
grees feels warm 10 the touch. A temperature
of about 120-130 degrees is 100 hot for me
to touch comfortably for very long.

When your Quad Charger checks out OK
as described above, it is ready to use!

Conclusion

The Quad Charger has been in use at this
QTH for a couple of years. It has proven
highly useful, and is in dai ly usc. It saves a
good bit of hassle and concern, and provides
a set of charged NiCds any time they are
needed. IiJ

Charge Current Resistor Parallel Combinations
A S C

1 mA R' 2.2k 2.7k16.8k 3.3k14.7k
SmA R2 270 33011 .5k 4701680

15 mA R3 1101560 1501200 150/200
50mA R4 271330 331100 47151

100 rnA RS 12 15168 22127
150mA R' 8.2 10147 15/18

"XXlYY· means parallel a resistor of XX ohms with one of YY ohms. A single number in a column means
use a single resistor of that value. Select any combination from COiumn A,B. orC

Parts List
(For One of Four Identical Sections)

IC-l LM317T
C1. C2 2.2 I-lF tant.
01 1N4oo1 or similar
R1 5k pot Note: All pots are Bourns series 3006P or similar
R2 500 ohm pot
R3 100 ohm pot
R4 500 ohm pot paralleled with 27 ohm resistor
AS 100 ohm pot paralleled with 15 ohm resistor
A6 100 ohm pot paralleled with 10 Ohm resistor
Output jack and plug of builder's choice
Aotary switch, 12 positions, one pole (seven positions used)
Single items needed lor the entire Quad Charger:

ON/OFF switch, SPST
LED and 1k resistor
PCB or pert board, cabinet. etc.

Drilled and etched PC boards are available from FAR Circuits. 18N640 Field Ct., Dundee tL 60118. lor
$6 .50 plus $1 .50 58-H.
See Table 1 foralternate construction parts.
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Rules of Thumb for
Charging NiCds

The recommended charge current is
usually indicated on the pack or ce ll in
question, along with the recommended
charge time. If not, there are some reason
able rules of thumb for charging a NiCd.
Charge a NiCd (pack or individual cell) at
a rate in rnA that is equal to 1/10 the value
of the NiCd rating in rnA/hr. For example,
a 500 mAlhr. NiCd should be charged at
50 rnA. NiCds require a total charge ener
gy input equal about 1.5 times their
rnA/hr. rating. That means a NiCd should
be charged at the "rule of thumb" rate for
15 hou rs . To recap, a NiCd should be
charged at 1/10 its rnA/hr. value for 15
hours,

Most AA size NiCds should be charged
at 50 rnA fo r 12 to IS hours. Most C size
NiCds, and many D size NiCds. should be
charged for 18-20 hours at 100 rnA. Or
charge the C and D size NiCds for 12-15
hours at 150 rnA . A 9 volt " transistor"
size NiCd should typically he charged at
10-15 rnA for 12-15 hours.

I trickle charge AA size NiCds at I rnA
and C and D size NiCds at 5 rnA,
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73 Review
by Joseph J. Carr K4IPV

Number One Systems , Ltd.
c/o Ms. Sandy Bell

1795 Granger Avenue
Los Altos CA 94024

Telephone: (415) 968-9306
Price Class: $195

EASY-PC P rin t e d Circu it
Layout Softw a re
Want to get into computer-aided design (CAD)?

For more than a quarter of a century (1) I've been
writing about ham radio and hobby electronics .

Over that t ime I've drawn about seventy kazil lion
schematics. laid out a couple score or two 01 print
ed circuits, and used up about 40 tons of those
green "engineer's sketch paper pads" in the pro
cess. Now thai I own a killer 486 computer, I decid
ed to buy several software packages to make my
technical writing easier and to help me do the
schematics and PCB layouts (especially since one
of my book publishers occasionally uses my origi
nal artwork . . . which isn't all that good).

I bought several software packages recently, but
the one that I like a lot for laying out printed circuit
boards is Easy-PC from Number One Systems,
ltd. (Harding Way. SI. Ives. Hunt ington. Carnbs. ,
England, PE1 7 4WR. By the lime this is published
you will be able to contact the company via Ms.
Sandy Bell, 1795 Granger Avenue , los Altos, CA
94024: telephone 415-968-9306), at a cost of
$195.

Features

EASY-PC is a vel'f capable CAD program that
rivals many professional packages in its buill- in
features. Indeed. although a professional ve rsion is
available at extra cost. a large number of commer
cial or professional users will be able to use the
EASY-PC version that I tested. It certainly meets
my needs quite well.

EASY-PC will accommodate PCB sizes up to
17" x 17' (43 em x 43 em). and permits up to 1,500
ICs per board. It also allows up to 5,000 printed

tracks with up to 12,000 track segments, and 4,000
connect ion pads per board. Those numbers add up
to some pretty large boards, especially for amateur
radio projects. The tracks can be laid down in
widths from 0.002 to more than 0.5 inches (see
Figu re 1I. while pads are available in the same
sizes (up to 16 pad sizes are defined-see Figure
2A). There are also a number of PCB pad variants
available, and these are shown in Figure 2B. There
is a symbol set (Figure 3 shows a small sample)
that can also be used on the PCB. The symbols
are used to establish spacings between parts, and
to create the top-ol-board silk-screen pattern.

Mos t amateu rs are familiar with singte-Iayer
PCBs u.e. those with printed wiring on the bottom
side) and double-sided PCBs (i.e. those with wiring
on both sides of the card). It is frequently the case
that the top layer is used for ground planes and/or
DC distribution, along with the silk-screened com
ponent layouts. Advanced PCBs are multi-layered,
and EASY-PC allows up to to-lever designs. Eight
01 the layers are used for pad and track layouts,
while the top layer (denoted "layer O-) is used tor
componen t overlay symbols and text information ,
The bottom layer ("layer 9") is typically used for
text. One interesting feature of this layer is that it
can be 1Iipped to mirror Image so tna: the text let
ters and numbers will appear correctly in the manu
factured board.

When viewed on the screen 01 your computer's
color monitor, the various layers can be rendered in
different colors. Pads appear as white on a black
background, while tracks are in red. When you go

to a different laye r, then a third color can be select
ed. That approach allows you 10 see the entire cir
cuit, while keeping the various layers separated in
your mind. When printing out the design on paper,
either all tracks at once or just the layers of interest
can be printed.

Getting Started

EASY·PC comes with 3.5" ctskettes (5.25" on
request), and installs easily. No one who has ever
installed a modem program into a personal com
puter will have even the slightest difficulty in in
stalling EASY-PC. If you do have a problem, the in
structions are given in clear language in the manu
al, in any event

The manual includes a tutorial that can take an
hour or two to comp lete. Like many an impatien t
fellow, I attempted to sk ip ove r the tutorial and
jump right into the program. Dumb. Take the time
to work your way through the tutorial. It shows you
in great detai l how to work the program, and once
you've gained that bit of empowerment a lot of oth
er tasks can be figured out.

A mouse is highly recommended for EASY-PC,
but the arrow keys will move the cu rsor for those
who don't have a mouse, Operations within the
program are selected from menus on the screen.
When you first initialize the program at each ses
sion you will get a main menu that asks whether
you wan t to design a PCB layout, design a
schematic, or return to DOS. Once an option is se
lected the screen changes, and three small
squares appear along the top of the monitor

. " " . . . .
o 0 000 0 0 (A)

•

A I I Pa d s S ize

.a (8)-
II

I
-I

Figure 1. Track widths availabie on EASY-PC.
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Figure 2. A) Pad widths available on EASY-PC; 8) Pad variants available.
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Figure 3. Symbols.

screen. Each of these sq uares is a trigger that
turns on a pull -down menu [l.ett , c enter a nd
Right).

When you first enter the PCB layout screen, !he
background is black and there will be a whi te
square in the center. laking up about a third of the
screen area; the menu trigger boxes are along the
top of the screen. This white square represents the
17· X 17" area of the largest size board that the
program will accommodate. It is far too large an
area to work in ejtecnvety, so you can use the
Right Menu to find a "Zoom· function. If you dick
on the Zoom function, and !hen rrove the cursor 10
a point within the white square. the program magni·

l ies the region so that

O
the ccrscr-seectec point

• • is in the middle of the
screen.

There are seven lev
els 01 mag nifica tion
(2M 1 through ZM?), and
these can be selected by
pressing a number key
immediately afte r click
ing the mouse to pest
l ion the cursor. For ex
ample, from the first ev
el, ZM? a single zoom
operation takes you 10

level ZM6, bul if immediately after arriv ing at ZM6
you press "3" the sceen jumps 10 2M3. The high
est level, ZM7, is the initial opening screen and
represents the 17" X 17" lotal area, with each less
er number (ZM1·ZM6) representing a magnif ied
view of a smaller area. Level ZM4 is close to life
sized, but is not CKSel . I found that tever ZM3 was
the most oongeniallo work in for the kind 01 circuits
that I do. If you design a very sparse board. then a
lesser magnification can be accommodated (e.g.
ZM4IZM5). but il a really dense board is being de
Signed, ZMl or ZM2 might be appropriate. The ad
jacenl lcvels appear to have a relationship of about
2:1 10 eadl other.

On all zoom levels other than ZM7 there is a
"Grid'" option that can be selected lrom the Right
Menu. This option is highly recommended. It over
lays a grid of dots 10 penni! you to locate compo
nents property and measure lenglhs. In the ZM6
level the dots represent distances of 1· each. while
in my favorite ZM3 layer a 0.100" dot goo appears.
Note that the 0.100 spacing is a standard, espe
cially on digital components. The pins on a DIP Ie
package, 'or example. are 0.100· apart.

When wondng at a magnified level (below ZM7).
even a mooerate-sized board might not Iii entirely
onto the screen at one l ime. EASY·PC accommo
dales this difficulty quite nicely by having a "Pan"
option selectable from the Right Menu. Select Pan,
and then place the cursor at the spot on the PCB
that you wanlto appear in the center of the screen.
On larger tceres. a move from one extreme edge
10 the other may take a couple ol successive selec
tions in the higher magnification levels of zoom.
This problem can be rectif ied by using the ' un
zoom' feature to temporarily go to a higher level.
When you again zoom inlo the working level, the
selected area will be centered on the screen. There
seems to be no difficulty in zooming and unzoom-
ing.

I found the abilIty to pan and Zip between zoom
levels very useful fOf initially laying out the board.
In one appl ication I knew I needed a board that

(A)

o 0 0 0 0 0 0 0 0 0 0 0
0 00 0 0 0 0 0 0 0 0 0 0

, , ,

a
a

C 0 C OO 0 0 00 0

o

aa

o (8)
o

Figure 4. A) JFET preamplifier PCB I designed; B) Complex board from the tutorial package of EASY-PC.
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Figure 5. SChematic circuit symbols.

was 2- X 3" because it had to ht into an existing
space. By selectJng ZM6, turnmg on the 1" goo pat
tern , I was able to lay out the ground tracks around
the edge 01 the board. That httle job nol ooly en
sured thai the tracks would be there when needed.
but also defined lhe limits where I could work whe n
the display was zoomed back to ZM3.

Figure 4A shows a printed circuit layout thai I
designed tor a push-pull JFET RF amplifier. This
design took me about an hour because it was the
first l ime I tried anything other than the tuterlal. I
am quite pleased with the result, and a redesign

(made 10 accommodate a cuterenr RF trans/onner
component) lOOk only 20 minutes. As I gain skill, I
expect: the layout times to be reduced considerably.
Uke any skill. PCB layout is sensitive to doing it tor
a while. Figure 48 shows a complex. multilayer
PCB that is pan ol the tutorial package in EASY·
PC. In this printout, all layers are shown al coce.
The printing menu will permit each layer to be print
ed separately.

Printout

Having a PCB layout on a computer screen is

not terribly userul unless " can be translerred to a
real board. EASY-PC allows 11'18 design 10 be print
ed out on either 9-pill or 24-pin -IBM graphics con
patible· printers (which includes about aD 01 them
sold today). a planer (which lew amateurs have
availa ble), or laser or ink-jet prin ter. Specilically
supported are laser (etc.) printers that will respond
10 the Hewlett-Packard Laseqet II and t esener III
formals. My Lasenet 111 had no difficul ty handling
the graphics. even though it contains only about
hall the memory that the machine will hold.

laser printer printouts are done thfoogh a utilily
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On Our Lousy Government
Fed up with the mess in Washinglon?
The mess in your sta le capital?
Poverty, cri me, our failing schools?
wayne Green has solutions.
Clever solutions.

Wayne G reen ' s unique reasoning is in

trigu ing - even delightful. W hether you are

horrified by h is proposals or you em brace

them, it i s impossib le to ignore the basic res
son he presents: It is t ime to bring log ie 

not emotions - to bear on America' s d ilem

m as. H is spin on America ill the 90' s helps

us to understand how simple the seem ingly

complex issues are . All it tak es is looking at

them from an entirely new viewpoint .
N ow available in one complete vol ume.

Declare War! is fu ll o f thought provok i ng

ideas and so l ut ions to so me o f the most dif fi 

cult problems facing our counuy today.

Wayne is mad as hell ...
. ..and he doesn 't want you to take it anymore!

Declare War!
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Low - Pa s s F I I t e r C i rcuit

L1 L2 L 3
, , , T T T T T ,

C1 C2
R 1

- - - -

R2

- - - -
Figure 6. Sample schematic made using EASY-PC.

program thai comes with EASY-PC: EASY-LASE.
To print a layout, quit EASY-PC and return to the
DOS prompt and type in "EASYLA5E." The printing
program screen will pop up with a number of selec
tions. Something to note for USA purchasers is thaI
British paper sizes arc different from American pa
per sizes, so first off change the paper size to 8.5 x
11 , or 8.5 x 14, depending on which you use. My
version of EASY·PC came set to something called
"A4" paper, which I assume is some British or Eu
ropean standard paper size.

Another trick I learned is to always press "K" to

center the trace, although for your use this may not
be needed. Otherwise, the trace will appear along
the upper right-hand edge of the paper. This posi
tioning would be OK if you are cutting it out and us
ing it directly, but it doesn 't eas ily accommodate
the size needed tor the printed circuit contact expo
su re frame that came with a PCB-making kit I
bought.

Schematic Diagrams

One 01 the other design layout capabi lities that
EASY-PC offers is a schematic drawing option. You

can draw some rather complex schematic draw
ings, and then prinllhem cut on a laser printer that
makes them look "just like downtown." A symbols
library is available, containing the most commonly
used symbols. In addition, the program allows you
to design your own symbols and add them to the Ii·
brary. Each symbol is given a file name that is used
to call it into play. For example, "R" produces a re
sistor on the screen, while "L" and "C" invoke in
ductor and capacitor symbols, respectively; "XTAL"
is the crystal symbol. Figure 5 shows some of the
EASY-PC symbols that are available. American
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readers will be mildly disconcerted by the Euro
pean look of some of the symbols. For example, in
Figure 5 the rectangle with axial leads is what you
get when a resistor ("R") is se lected. Fig ure 6
shows a low-pass filter schematic done on EASY
PC.

Suggestions

There are no serious criticisms to make regard
ing EASY-PC. I found it quite capable, and easy to
learn. Even a computer dyslexic will find EASY-PC
congenial, and for the Nintendo generation of
users, hey!, it's duck soup. But there are a few nit
noids to pick on, and since a reviewer is not doing
his job if nothing naughty is reported . • • well, you
get the picture. I have to grouse about something.
or 1"11 lose my "Curmudgeon License:

Nit-Noid #1. The manual is a bit short in some of
tho instructions on how to do certain options. This
appears to be the result of some well-qualified user
forget1ing us poor slobs who never saw the pro
gram before. One problem that I had was in the
need to "fix" the location of pads and tracks. When
you select "New Pad" from the Left Menu, and then
move the cursor to where the pad is to be located,
clicking the left mouse button places the pad at that
point. However, moving the mouse to another loca
tion and then clicking again causes the pad to sud
denly jump to the new location. This is a great tea
ture for editing and ccrrecnnq mistakes, but it's ter
ribly disconcerting at hrst. What seemed to be
poorly described is the need for a second operation
to fix the locat ion: Click the right mouse button. II is
described in the manual, but I failed to pick it up
first go around.

Nit-noid #2. The symbols libraries in both the
PCB and schematic selections reuect a digital view

of the world-lots of digital ICs. but only a few lin
ear devices. While there a re standard transistor
symbols in both PCB and schematic portions, one
does not see RF transistors or RF and other ana
log integrated circuits (e.g. the Signelics NE-602
device or the MC· 1350P devi ce) . t would like to
see both in future libraries.

Recommendations for Improvement

It appears the Number One Systems, ltd . is
committed to contin uously improving their product
(Dr. Deming and the Total Quality Management
crowd will be delighted to hear), so I hope they will
take into consideration some improvements,

First , figure out how Heathkit wrote kit-building
manuals, and then use the knowledge as a model
on how to rewrite the EASY-PC manual. This is not
a slam on Number One Systems in particular, but
reflects the tact that nearly the entire software in
dustry seems to use qualified experts to lest drive
their "beta' versions prior to releasing to the public.

Second, now that they a re moving into the
USA/Canada market. create a set of libraries that
reflect the symbols used in North Ame rica. Keep
the European standard symbolS, but add, even at a
"priced-extra" option, the sym bols we use over
here.

Thi rd, recognize RF and linear devices in the
schematic package. I understand that they are
working on mese library options, and I want to be
among the first to get my copy! After all, when I'm
not working on RF projects I tend to be noodling
about with op amps and other linear ICs.

Fourth, write a brief tutorial for the uninitiated on
what a printed circuit board ought to look like. Real
ly! I mean it. A very useful thing for the neophyte is
some guidance on the sizes of tracks and pads ,

layouts, how close items can come to each other
and other general knowledge that othe rwise comes
through expe rience. A little ca nned experience.
leaming from the wisdom of others, goes a long
way for those smart enough to take advantage of it.

Other Products

Number One Systems offers other products in
addi tion to the printed circuit layout software: an
analog circuits anaiysis program, a digital log ic
analysis program, and a Smith Chart analysis pro
gram. I haven't reviewed these products so I can't
com ment on them, but if they are as good as
EASY·PC, then they are probably a good bet. coo
tact the company at either the England or Califor
nia addresses for details on these programs.

Conclusion

EASY-PC is a very capable, but low-cost, print
ed circuit design and schematic drawing package
that will accommodate amateur users quite nicely.
1\ prints out on ordinary dot matrix and laser print
ers, so it doesn't requi re an expensive collateral in
vestment in plotters. Yet. for the professional user,
it allows the use of plotters. It will also create the
data file needed for automatic "numerical cont rol"
dri lling machines, which are used in com mercial
production. EASY-PC is cost-com petitive with other
amateur grade layout programs, but is far more ca
pable and easy to use than some of the others that
I've seen . My opinion is that the next leap for
greater capabi lity in the commonly used products
would be in the $1,800 price range. EASY-PC will
do more than most amateurs wil l ever need , and
for those who need more, give the "profess ional'
version a try •• . it's cheaper than many othe r pro
fessional packages, iii

CIRCLE 49 ON READER SERVICE CARD

VHF UHF MICROWAVE
Transverters:

6 M. 2 M. 222 MHz. t ucm, 902. 1296. 2304.
3456,5760 MHz. 10 GHz

Receiving Converters :
1691 MHz. 2400 MHz

Antennas:
Loop Vagis 902 - 3456 MHz
Rulland Arrays Vag is: 6M _70 em

low Noise Preamps and Kits:
144MHz - l 0 GHz

linear Power Amps:
70 em - 2304 MHz

Componenl S. Cable. Anlen na Relays
FREE Calalog Available

DOWN EAST MICROWAVE
Bill Olson W3HOT

IJI\ RR 1. Box 2310
. , Troy. ME 04967·9 721 USA

Phone (2071948-3741
Fax (207)946'5157

RC-99
REPEATER/REMOTE

CONTROLLER
FEATURES INCLUDE: • No hang-up design with
UPS · FUlly Progra mma ble ' Password Pro
gramming • Band MOdule programming ' In
itiaVNormal 10's • Power Failure rnpct • Selective
Muting' All Subtone Modes · Small Size' Molex
Plug Connector' All Socketed IC Design . COS
Polarities on each Re<:eiver • Remote Audio and
Gating BUilt in • Repeator/Remote Courtesy
Tones' Telemetry Response ' Auxiliary Outputs'
Dual Repeater Mode· Adjustable Key Delays .
Easy to Program · Programmable Potenionmeter
Board

$149.00 Assembled and Tested
PLUS TEN

1067 E. Main 51 Elb<ldge NY 13060-1157
(315) 689-6655
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PCB and SCHEMATIC CAD.

EASY-PC $195 EASY-PC
We are happy to provide Ham Help listings /roo ClIl a space available basis. r" make
our job easier and to ensure thaI )'(lUI" lislng is correct. please type or print your re
quest dearly. dcJWIe spaced. ClIl . lull (8 1/2' x fl ') sheet of paper. Yow may als" up
load a /ising as E-mail fO Sysop fO /he 73 BBS /Special Evenls Message Area I II .
(2400baud. 8 dara bits , fit) parity. 1 SlOP N . (603) 924·9343). Please inchcale if it is toe
pub/icahon Usa upper' and k>_-ease leners where appropriate. Also. print nt.nIbers
carelully-a I, kif'e~. can N mtSfBad as file leners 1 (II ~ or even /he fI<XI»er 7.
SpecificaJIy menIicJn ltIat your message is kif' /he Ham He.P CcIUm. Please remem
ber /0 acIa ",..1osdpe rssporISB$/o )'OCX requests. 1JIank roo lor your cooperation.

• Runs on
PCIXTJATJ286/386 with
Here, CGA, EGA, VGA.

• Design Single sided,
Double s ided and
Multilayer boards.

• Provides Surface Mount
support.

• Standard output includes
Dot Mat rix J laser J Inkjet
Printers, Pen Ploners,
Photo-ploUer and N.C.
Drill.

• Award Winning EASY-PC
is now in use in over
17,000 Installations in 70
Countries World-wide.

• Much easier than
Ughtbox and tapes.

• SUPERBLY EASY TO
LEARN AND USE.

• Not Copy Protected.

AMEX,VISA,
MasterCard
Welcome

N '

.,

~....
'",N.. •••

I, .."..... ':';

Opllon s:-1000 piece symbol li brary $75.00,
Surface Mount l ib rary $112, Gerber Import facility $195.00

For full info ', ~i1e, fax , call or use Inquiry # 1!A'115H

I am looking for a sI10p manual or an
OWI1eI'"'s manual lor a HAl llCRAFTERS
Model HT-40 (MARK-I) transmil1er. I am
wiling 10 pay for it Even copies would
be helpful. Thanks . Andre' Petie/iff, 5IXJ
• Dineen APr #300, LalJradot" City M/(1.,

A2V IE6 Canada. TeI.JFaJf; (7Q9) 944

2540.

N EEDED: Instruct ion manual and
schematiC lor the MX 2930tW$M Verti
cal Channel Dual Trace Preampl. ; or the

Model 162A Dual TraceA~. I wit
pay reasonable copy costs. 104_ Crosby.
130/ TlXlhy Ave., Apt. 212. Park Ridge
It. 60068.

NEEDED: Alignment instrueliorls for
the TEN-TEC Century 22 transceiver.

Also, I woukl ~ke to cootacl anyone with
a Heath HW$ -2 ha ndheld with the op
lional Pl etlcooo/decode installed, who
has Ioond a way 10 disable the decode
mode. Glenn rores KB5AYO. 584 Cen

Iral AV9., Reserve LA 70084. iii

I need inlo on enabling hAl Xmit 0t:1i

erage on an AllNCO OJ- lOOT HT, lor
volunteer fire use . Thanks. Bob Gra/er
K6SUB, 63 1 E. Tayfof A ve., Sunnyvale

CA9<066

I recently acquired a satellite dish,

and I'm trying 10 get set 141 so I can re
ceive the NASA select veec leeds. I
have a receiver tha i needs wor1t, but I
have no documentation on it. Any help
obtaining cIoeumentatiOn lor the lolIow
ing items would be appreciated: LUXOR
Model 9540 sareme receiver; LUXOR
Model 9534 Antenna Adualor (Position

er control). My o\hef lips, adYiOe, equip
ment lor sate (CHEAPlI), would be ap
preciated. Thanks. Don Byrer KJ5KB.
2 16 23IrJ AVlI. N.E., NotmaII OK 730n.

WANTED: Manual lor a KENWOOD
AT-200 Antenna Tuner. I'lt appreciate if
someone can send me a copy 01 this

manua l. Ruben Sanchez XE2NI, PO.
Box 3-4137. Moolerrey Nt 64460, MeJf~
ec,
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Say You Saw It In
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Fox Hunling Yagi?
Hl>ld M,n ,,,". b. .........,,.• • " .'~;n~ """
m..", 0 1. fum,,,,,,,, "' ; I ~ rul>!>o;, , nJ... !lu' in·
.i<k ><~ . II ,h< rlcm<n"ol a 4 elemen, y .~i ,h" _ _
I/< ..... "'I!tlh<. in 2 """",,,,. Read )' fo, ,I>.'T·
Hun,. It.'......) " , \1'" ) ,' n' "~',. I 'M"of • !>o ,o·
,n'" '110' "'1"" 1<1 No' I,.." fill, '0 d,,~' . "', ~"'-'
~ ..,. h " ry'hlng Ill- d",," "t><J "gh. and "",~h.
2"", .." SJ9. m"m1 4'1. \\'e'gh. "nil I Ih. __
Add s.r. Shl !'r'" ~ A: I b n<J lmg, In'" I .
A nten /la.sUi'M Order Iloll .ine

110." <1 ~1t>2·S Pm, ,, UT ~Jf,IlS 801 37.' 84H
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ZERO· I N HAND- HELD
THE S I GNALl PHASE S ENSE

AN TENNAS FOR
VHF DIRECT I ON

i FINDI NG. USES
ANY FM XCVR.

COMPASS G IVES
DI RECT ION.

ARMS FOLD FOR
STORAGE. TYPE
vp·142 COVERS
BOTH 2 · MTRS ,

220 MHZ . OTHER
MODELS AVAILABLE .
WRITE OR CALL FOR
MORE IN FO.

$3 . 5 0 S HI PP I NG ~ TYPE vp·14 2
CA. ADD TAX) $ 139.95 61 9·

RADIO ENGINEERS 565- 1319

3941 MT, BRUNDAGE AVE.
SAN DIEGO CA..92111

• SINGLE-SIDED. OOUBLE·SIDED,
MULTI-LAYER(4-10 LA'r'F.RSl

AI\'D Fl.EX PCB'S PRO DUC110 N
• PRE.\{/UM DF.I.IVERY AV A1LAUIE

24HR SS "" OS, 7211R. MULTI-LAYER
• ARlWORK cr-.l\'E.RAl"IO!'o: / EDI'T1NC

• PHarOl'LOTIlNG SF.RVICl-:5
• 24 HOUR MODEM (19,200 BAUDF.)

QUICK .. COMI'F.TTT1VE I'Il.ICI'.r.:: •

S4St N. B ro~wIY An .. Ckk.110, lIllnol. 6-06 40
Phone (l U ) 271 - 9Sl 0 • Fu (l U ) 271 , 973)

QIMU TY IS OUR
~CONCERN
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r RI"'TEO crRCt.:lT I CARD MAS liFACT IJRUS

Spy ON THE EARTH
See live on

your PC
.<. . ~ what,

-, • satellites in
~.:,;.;~. orbit see
Ca;llule I,ve Dreathtao.1ng Im~e$ at lhe Earth to, \uri Of
profit. Zoom If\ up to lOX se-e S39 check Of "' 0 . ($45 air.
SSO overseas} fo' OUf lama s t,e 12 Cl ,s kell e tel ot
pro'e5SlCtlai~I\)' ropynghted programs flBMIypelltlat
eces satell te ~ackflQ . Irnaqe acq lI$lloon.1fI\3l}e proces$lOll .
3 ·0 p.oje<:ho ns and more Oorectleceptoon Irom the
satelliles guaranteed wor\dw>de ..thout a satel ~le dISh.
seeeeacs rouded for "."erface FOt FREE lOlormatO'l
1cg-(lfl 1O 0lJ" tdlelJO toarll an,MJe al: (718) 740·3911.

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Hollis. NY 11423 TeL718-468 -2720._ - ._ - - _ .
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Dr.llnaticaU~· improve the (lp.'Tation of )'OlS

peeker radio The for $20 or n . The TAPR
DCD Upgrade kits allow you to run yoer radio
unsquelched which will ~gninca nll y improve
channel access andspeed The kits are simple
and easy 10 install. Compatible with most
popular lNCsand mullimuoc units fromAEA.
Kantronics, :\IFJ, DRS!. Heath. GLB,
PacComm. Daiwa. Tasco and others. Look
for our ctassired ad for FilEI:' booklet otfer!
Contact TAPR. for bro.:hlll"C on lits and service,

nPR · P .O. Box 12925 . Tucson. Ju. . 85732
Office (811) 382·2825

nPR is a NorrProfit R (, 0 CorporatiOn

THIS MONTH'S GOODIE FROM THE CANDY STORE

73 Amafeur Radio Today· January, 1994 47



Number 9 on your Feedback ClIrd

73 Review
by Gordon West WB6NOA

"The Radio Doct o r "
"Fix it and run it" videos.

Ham Repair
clo Milton lord N40A

71 0 Teague Drive
Kennesaw GA 30144

Telephone: (404) 422·1415; (800) 788-1416
Price Class: $19.95-$39.95

There are plenty of close-up shots on the Radio DoctorPhoto A.
Videos .

Until now, we haven't seen much interest
In video training cassettes for amateur

radio. Our hobby seems to be too technical
for complex matters 10 be digested in 78 min
utes of mylar. While there have been at
tempts to offer v ideos to go from Novice
through Extra in just 55 minutes 01 instruc
tion , or to fUlly understand how to assemble
a KT·34-XA step-by-step in just 68 minutes
of tape, lt's just not going to happen in detail.
Hams know thai , and that's why you don 't
see video titles for every subject of ham ra
dio popping up in fU ll-page ads.

That was until -rhe Radio Doctor" radio
maintenance videos caughl my attention. I
regularly work on amateur radio equipment,
and I would love to see a video that could
give some inside hints on working on these
speci fic radio transceivers:

Kenwood T$-850S
Yaesu FT-757
Kenwood T$-430S
Kenwood T$-4405
Kenwood T$-83O$
Kenwood TS-930$

Several "Understanding and Assembling "
Videos

I ordered a good selection 01these videos,
having no idea what I was going to get o r
what quality had gone into their production. I
didn't have to wail long-the order was pro
cessed within 12 hours of wh en they re 
ceived my ch eck, and the videos arrived
packed in a secure carton with not-SO-fancy
graphics on the outside.

I popped in the Yaesu FT-757 n-minute
repair and tune-up video and endured the
l irst m inute of FB I copy right warn ings,
canned music, and the introduction by "The
Radio Doctor," Milton Lord N4DA, a licensed
ham lor over a quarter century with 20 years
of experience in designing and servicing RF
communications equipment. I became more
intrigued by his low-key, friendly style oltalk·
ing, about how -We- were going to open up
the Yaesu and go into deep surgery.

Millon's so n shoots the video over his
dad's shoulder, using excellent lighting and
prolessional video techniques. We systemati
cally back out the screws 10 the equipment,
catch some unique hints on how to pull the
covers and get into the insides 01 the set ,
and then proceed to completely tear down
the front panel to gain access to the heart 01
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any problem that he is going to show us how
to repair. The close-ups put you right there
on the end of your tiny screwdrive r- you
can almost smell the solder cooking as 'The
Radio Doctor" pulls wires off the printed cir
cuit board with the skill of an operating room
surgeoo.

His same unhurried, sincere technique in
talking us through the repair and alignment
of Kenwood radios was found on each of the
other video tapes. The 72-minute Kenwood
TS-940S finally gave me the definitive repai r
to cure PLl unlock, or a failure of the power
supply, or a tenure of the internal antenna
coupler.

"Seventy-five percent of the problems oc
curring on the Kenwood TS-9405 can be re
paired using th is video on your own lest
bench; corrments Milton Lord. -I also show
you alignment procedures, freq uency calibra
tion techniques much easier than what is de
sc ribed in the service manual, and power
output modifications, as well as out-or-bene
transmit mods for the MARS operator."

And l ord knows what he's doing-you see
every step in disassembling and reassem 
bling printed circuit boards, and he gives you
valuable hints on how to keep from acciden
tally ripping out solder traces, or inadvertent
ly shorting something out when you acciden
tally lay the fOld-out bodrd down incorrectl y.

After screen ing
all of his videos, in
cluding a powerful
set of tapes that de
scribe how to tune
up a kilowan ampli
fie r, ho w to pull
packet RX out of
most mobile 2 me
t er transceivers,
and why the proper
A LC settings a re
im portant to good
linearity, I was con
v inced we reall y
have someone sin
cere about produc
ing good videos for
getting things done,
as opposed to sim
ply a lot of videos to
turn a quick buck.
He works on these
rigs on a daily basis

and you can tell it by watching his tech
niques.

About the only mistake I could find in his
dialogue was once when he referred to can
brating a piece of equipment that would ze ro
beat WWV only when the frequency read
10.000.030 on the display. He described this
as being 30 Hz high, when actually the radio
is 30 Hz low in calibration, requiri ng the 30
Hz high offset for proper ze ro beat. Other
than that, his dialogue is on the nose.

I phoned the technical types at Kenwood,
Yaesu , and ICOM , and all three manufactur
ers agreed that Milton lord has provided
knowledgeable amateur radio operato rs a
teaching 1001 that they have not had before.
But all three companies urged the amateur
operator to go no further in th e ir rad io
surgery than their individual skill level in truly
understanding what the problem and solution
might be. But lor actual "hands-on- tech
nique, ~Dr. Radio" shows you some tricks not
found in the big technical service manuals.

"More videos on the newer sets are cern
ing out as we speak," says Lord . For an up
te-cate list on his ham radio repair videos,
phone (404) 422-1415. I think you will be as
impressed as I was with his sincerity and
non-frantic detailed approach to learning how
ham radios play and what happens when
you need to fix them yourself . III
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Sometimes size isn't everything. Take for example the new Model .B oo Mini
Counter. A small, yet powerful device that nor only outperforms any mood in its
class, hut has features that are unprecedented . Like the implementation of (he LCD
display, which, unlike energy-sapping LED's, uses lower power and is easier to
read, even in bright sunlight! Best of all, with its smaller package , you' ll have more
lime enjoyi nlo: ito; fealUrcs and less t ime worrying abour fill ing it in your pocket.

• 1 Mllz-2.8GHz Frequency Range
• Direct Count Range From I MHz to 2so:\mZ

with Hlz/Sec high resolution display
• Prescaled 10 2.&; lIz
• Select up (0 6 Gate/ Measurement Period s
• 10 Ml lz industry Standard Time Base
• Ultra Compact true pocket size; 3.4" x 2.6" x 1.2"
• Maximized sensinvtry for picking up radio

transmissions from the greatest distance
• Display Hold Switch Locks cu rrent Measurement

s

ut it sure
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Amateur Radio Via Satellites

Photo A. Quarter-scale model of the Phase-3-D spacecraft on display al the
AM$AT-NA Eleventh Space Symposium and General Meeling: OCtober 8·10,
1993. irI Arlington, Texas.

Columbia was extremely successful
both for school contacts with the as
tronaul-hams and lor the general am
ate ur rad io communi ty via general
VOiCe OSOS and packel oonnects with
the SAREX Robot. Frank atsc e x
pla ined the purpose of the SAREX
working group lhat manages the day
to-day activities and provides guid ·
ance and direction 'or the program. In
additiOn, he explained AMSArs par
ticipation and how school groups are
eocreretec.

James Miber G3RUH made his first
trip to North America to present his
paper on " Mana g ing OSCAR-13."
James spends eneeet two hours each
day coll ecting A-o-13 telemetry and
delermining the best operating sd1ed
ule and satellite orientatiOn. He and
the other ground control stations are
responsible for positiooing the setenee
10 keep the eanenes in good ecno
lion. James has been responsible for
many hamsa t ad vance s over the
years. includ ing the first PSK kit for
use with Fuji'()$CAR-1 2, a 4OO-baud
PSK cIernodUlalOr lor A-o-13 teleme
try and a 9600 baud modem lor use
with me newer, high-spaed dig ital
satellites.

Ed Krome KA9LNV gave a report
on his effo rts to deve lop a truly
portable Mode ·S" (2.4 GHz receive)
ground station. Ed's small dish. made
of sc reen mesh, wooden dowels
and cold was quite a hit al the sympo
Sium. Ed also deSClibed his ventures
with single-convers ion rece ivers 'or

MHz lhrough 10,4 GHz. Several non
radiO payloads are also under ccn
strccuco. including an atomic clock, a
Global PoSilionlng System (GPS) nav
igaliOn experiment, radiation sensors.
and a group of three Charged Cou
pled Device (CCO) cameras to pro
vide pictures Irom the earth and plan
ere in true color via the German digital
communications unit. The proposed
orbit is to be highly elliptical, similar 10
that 01 AMSAT-oSCAR-1 3,

After a short break. Stan Wood
WA4NFY presented a design review
of the anlenna systems to support the
many radio modules carried on
Phase-3-D. Ranging from a two-ele
ment "ZL-special" beam for 29 MHz to
exotic palch antennas and dishes for
the microwave bands, P-3-D will be
covered wittl antennas.

Tom Clark W3IWI came to !he podi
um again. this time to describe ee ln
ner workings of GPS and how il will
be used on P-3-D. Several caretutly
pos itioned GPS ante nnas will be
needed on me eatemte's surface to
provide location and seteete cseora
tion data. Tom also discussed ter-es
trial uses and equipmenl enhance
ments to allow better localing accura
cy now available 10 experimenters and
croscecuve users of GPS lactlnology.

AMSAT VICe srescem of MaMed
Spacecraft Ooeraucns Frank Bauer
KA3HOO provided insight on Ihe sta·
tus of SAREX and future missions .
True to his predictions at the center
ence, the STS-56 flight 01 the Shuttle

Numbet 10 on your Fee<Sback card

sched uled 10 ride to oren on a con 
verted Russian ICBM early In 1994.

Lyle Johnson WA7GXD talked to
the group about ITAMSAT-A . now
known as ITA MSAT-O SCA R-26.
AMSAT-Ilaly Vice President 01 Engi
neering Alberto Zagni 12KBD could
nOI attend the symposium due to
ground control adivi!ies relattng to !he
new Italian satellite. 1-0-26 is in orbit
and lully operational. II is based on
the standard mrcrceat structure but
has advanced lealures ar'ld modluca
tions. Lasl month's column gives more
eeians.

Olt'llr Friday papers included those
by Jefl Wallach N51TU concerning
high-resolution weather saterutes. Dan
Schultz on the Hubble Space Tele
scope service mission and a Shuttle
Amaleur Rad io Experimenl lalk by
Lou McFadin W5DID. Lou explained
SAREX lrom a payloacl poinl 01view.
Friday evening included a trip to the
Fort Worth stockyards OJ/luraJ district
and local cnsee.

Saturda y

Act ivities began in earnest at 8
a.m.. AMSAT Presidenl Bill Tyna n
W3XO gave an oIIiCial welcome 10 the
symposium partic ipa nts and intro
duced lhe firsl speaker, AMSAT VICe
Presidenl of Engineering Dick Jans
son WD4FAB. Dick gave a detailed
oescnoucn of the structural design of
the new Phase-3-D spacecraft. Dick
has produced countless engineering
drawings lor the construCtion 01 this
new hamsat. His presentaliOn was en
hanced by many slides showing the
design endeavors and sights in Ger.
many where simullaneous engineer
ing eaorts are underway. Symposium
parnciperus were given the opportuni.
ty 10 ask Dick Questions relating to the
many challenges encountered in the
project

Peter curzcw DelOS of AMSAT·
Germany roucwec with a narrative on
the many electronic packages to be
t10wn on Phase-a-D. This ambit ious
multi-million-dollar salellite will carry
an array 01 receivers from 145 MHz to
5.6 GHz and transmnters from 29

HAMSATS

Andy MacAHister WA5ZIB
14714 Knights Way Drive
Houston TX 77083

The AMSAT Annual Meeting
The 1993 AMSAT Annual Meeting

and Space Symposium was held Oc
Iobef 8-10, 1993. in Allington. Texas .
Over 170 salePile enlhusiaslS r.slened
to dozens 01 presentations. e lUlmined
satellite models and anlennas on dis
play, and made hamsal and moon
bounce contacts using antenna arrays
sel up outside the coovenuon hotel.
For au cerreceots It was a temasuc
weekend. With lhe launch 01 more
roew hamsats on an Anane rocket onty
two weeks earlier, spirits were high.

Frid ay

Although activities at the sympo
sium began on Thursday with a tour 01
e lectronic surplus stores in the Oal
IasIFort Wonh area. the paper presen
tations stalled Friday afternoon follow
ing a morning 01 anlenna-Iesl -range
activity hosted by Ken t Britain
WA5VJB. Kent a lso gave a Fnday talk
on the use of metal booms to support
amateur satellite antennas.

Rosalie White WA1STO 01 the
American Radio Relay League got
things slarted Friday aftemoorl with an
ARRUAMSAT educalionat workshop.
Concurrent presentations included a
status report on the SEDSAT· l pro
gram b y Dennis Wingo KD4ETA .
SEDSAT is a mcroeat-ceee salelbte
lhal will be Ityir"IQ as a secondary pay
load as part of NASA's Smalt Expend
able Deptoyer Syslem (SEDS). II will
be placed in a Circular orbil al 730 kill
altitude with a 39-degree inclinalion.
SEDSAT will carry several screotnrc
and amaleur-radiO espenments. The
main purpose of the salellile is to test
the dynamics 01 tethered salelliles
and remote sensing.

AMSAT Pre sident Eme ritus Dr.
Tom Clark W31WI discussed the ere
tu s 01 UNAMSAT fro m the Au
tonomous University 01Mexico. David
Liberman XE1TU could not altend to
present the paper since !he launch 01
UNAMSAT will be very soon . It is

Photo B. One of the sa/enile antema syslems set up for OSCAR operation during
the AMSAT-NA symposium.
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Photo C. Doug Howa'" KG50A allempls a contact with VE30NT via tho moon
durirJg ItJe AMSAT symposium weekend.
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chasers decided 10 Iry their hand at
some straight key CW Via OSCAR·6
<turing SKN. The Idea caughl on and
the Iradition has been mainlained
whenever there has been a satellite
ayailable lor the event.

AMSAT Executive Vice President
Ray Seiter W2RS invi tes uuerestec
satellite operators to parlieipate in lhe
22nd annual SKN via OSCAR. He reo
ports thai there are no rules, no seer
ing and no need to send in a log. Just
call CO SKN in the CW passband
segment 01 an OSCAR between 0000
and 2359 UTC on January 1, 1994, or
answer a CO SKN call from another
station, Contacts via the moon also
count. Nominations lor best "fist' can
be sent to W2RS 0 WA2SNA.NJ.
USA.NA via packet. or toW2RSCAM
SAT.OAG via the Internet. You can
e'sc use his CaJlbook address. iii

-

-

The North Texas AMSAT gfOl.() did
a great ;ob coordinaling lhe AMSAT
Space Symposium and General Meet
ing in 1993. Orlando, Florida, is lhe
Site for the 1994 meeting. II is sure to
be a rascinating event Since many 01
the key rne<:ha.nical parts lor Phase-3-
owill be there 101" partieipanls to see.

Cop ies of the Proceedings 01 the
symposium are avauarse trom AMSAT
or me ARRL. The book is 8·HZ" by
11· , nearly 300 pages, and softbound.
It's well worth the coyer prsce Or $12.
AM SAT can be con tacted at 1-213
589-6062 for deta i ls on sh ipping
charges.

Pholo E. Ed Krome KA9l NV at home wifh the Imee-foot dish for SSB receptKxr
USing OSCAR-13 and his 15-1nct1 "WOK" reflector for successfuf CW receptiOn
via 2.4 GHz, Mode ·S.· (KA9l.NV photo.)

Stra ight Key Night

For many years the ARRL has
sponsored Straight Key Night (SKN)
on New Year'S Eye and New Year's
Da y. In 1972 a group o f satetli te

type board in a PC to literal ly extract
informa tion trom tne rencom back
g round. The process wa s quit e In.
volved but yie lded results and his oe
scriptiOn delighted Ihe symposium at 
teroees. Darrel has gone on 10 try hiS
hand at other weak·s igna l detection
experiments.

Olher Salurday tal ks included
those by Greg Jones WD5IVD con
ceming the joint TAPRlAMSAT OSP
program, Bob Argyle KB7KCL on the
stalus 01 the WEBERSAT project , and
Brad Reed on commercial solar arrays
for satelntes. The long day conclodod
wilh a question and answer session
wifh the AMSAT Board of Directors, a
din ne r ba nquet touowee by a l ine
speech trom AMSAT-UK Secrelary
Ron Bro ad bent G3AAJ , Ihen the
recog nilion awards and prize d raw
ings.

Sunday

Following the Fie ld Opera tion s
Breaklasl at 7 a.m., the talks began
again with AM SAT-LU (A rgenlina)
Vice President austavc Carpignano
LW2DTZ and his summary 01 tne
VOiOO Experiment Satellite (VOXSAn
program. With one very functi onal
satellite already in orbit , the Argenfina
group is worldng 10 get another ready
Jar orbit.

Mo re papers we re p resented
throu ghout the morn ing on fopics
ranging from mieroSat ground statiOnS
10 the etlorts in Sweden !O develop a
seteuue education pro gram. AI Ihe
same time, the AMSAT Board ot rx
rectors meeting began.

Bill Tynan coordinated tne board
meeting which tasted through mid 
Monday with a few breaks for load
and sleep. The agenda covered many
items including publications, SAREX,
the DS P projecl status , long- range
planning , commercial relat ionships,
new setounes. and the bud ge t.
AMSAT has a sign ificant chal lenge
ahead to pay ns part 01 P-3-D and still
maintain its man y other acuvntes.
Work on fund raising will continue to
dominate AM SAT's ope rations 'til
launch in late 1996.

Photo D. Ed Krome KA9LNV demon
strated his portable 2.4 GHT receive
system lor Mode "S. via 0SCAR- 13.

miCrowave reception.
Jim While WOOE dISCUSsed efforts

to bring the OOVE satellite back 00

hne . He has been wor1l;ing with Bill
McCaa KORZ and Bob Diersing
N5AHO 10 uplink new software to the
satemte . Signilicanl prog ress has
been achieved by the learn Since the
sympoSium weekend. Packet teleme
try output has been enabled and digi·
tal voice IransmisSions are expected
to follow.

Darrel Emerson AA7FV presented
his lindings on digital processing 0 1
weak signals buried in the noise. Us
ing only a modest antenna system .
Darrel has copied signals se nt vre
A-Q·1 3 30 dB below lhe signallcyel 01
me satemc's telemetry beacon. Using
receiver tiltering and tape-recordings
that sound more like noise, he has an
alyzed tho data using a sound-blaster-

MICROWAVE TRANSVERTERS
;.J-. :=-,.. •

·· ·' ~i~~f "1
~, , I',,~ I '~I· -. · I,.. . ~ . . I' "1 .
-. .Ii !;\' ," - f, .'I. J ~ :--:. j" I ' " ~·· '1 , -" ,

"

t .=...."-_... ,.~,
. \ I •
.. ~:t"":!..tu lUJ" :i! . ~ -. . , --
~ 'Ii

SHF 1240C0mPe4e TOIII5._
$tIF sn TalS ,*,_IiNIf' illlS._. and~lOtor

9(Q, 1M , 12'96. 2304. 2100, 3t56 UHl. AI_ 2m i.l.glU V. Kill
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DOWN EAST MICROWAVE
mol ! Bill Olson, W3HQr !::21

Boll2310, RRl Troy, ME 04987 ..
(207}948-3741 FAX: (207}948-5157

Th e FLITECRAf'- SFX Une of Monoband
Vertk:a1 Uf' A ntennas

For lhose ..no danancl I " llfh
tmdmcr . "kIln.- ..ben: hcishl
...d I pKC Ire m tiul fa<;SDn., W:
R.Y"tEDAfT - 5FJC liM is ikal.

. . . ..iQ- m, ••wf« 10.40.30,
20. 17, U, 12 '" 10 mcICtL EacIl
mly 9 tt.. !.I1I (10 _ is lIili'AtY
Ih<ncr.) .I"red . i.. _ _ ... ' . 11
Im&th tNja" iwel incredible OX
pctf<nnance. • L'MIltn".If 
Pafcc:t f« a.nunr. rearicU>d
lrui. .lnltalOl ..... , &rId_
down,or ......e lip pen'IIIl'eftlIy.
.Top whip M1jus11 f« to_ SWR
poinL . l,;ses 2 ..,<Jrtened tu ned
",dill. with R.Y"rn(]I,o\I'T.
J.ADlALCOII,S - (10 meta" UICI 3) .

FLYTEOlAn- I FX M"aob..den
are la dooil1 aM n ....nd lIoe .......Id.

SFX 80 _ $79.95 40, JO, 20. 17, I S, 12 - $69.95 ea.
10- SS,.' S Add ss.so oIh. Colll., u.s.

Satilfoctioa 0 ....... ....., Send Q.«:kJ $ Ord...

VISAIMC PHONE OROF.R.5 PO~~~T~
800-456-1273 simi v~

M-F 9A·5P (P1) 8OS-S8J.JI I 7J Y
CIRCLE 111 ON READER SERVlCCC,CCC,CRC.J

MAKE CIRCOIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM
J UST 3 EASY STEPS:

• Copy circu it patt ern on TEC·200 fi lm
usi ng any plain paper cop ier

• Iron film on to copper cl ad board
• Peel o ff f ilm and etch

convenient 8 y" x 11 sue
With Complete Instructions

S,A, TlSF/leT/ON G(J,A,RANTEED
5 ShedS f or $ 4.95 1 0 S heds o nly $6.95
odd $ 1.50 p<J$tag<' NY Res. odd sal.". twt

The MEADOWLAKE Corp.
Dept. A P.O . 80" 497

Nartbparl. Ne_ y ..rII: 117 68
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RITY LOOP N~"'"~y,,",F"''''''' ...

Ma/'t:: I. LN..-y. MD.. WA3AJR
6 J9tInYLane
Batrif1lOl'e MD 21208

Happy New Yeart As we begin
1994. let's cuddle up by the fire with
some letters and see whal you eu
have to say.

The 0 $--9

Daniel P. Lindsley N5AGG of Bath,
Maine, writes regarding a reference to
OS-9 in the September 1993 column.
He has worked with Mctcrcra 6800s
for some time and has never heard 01
it, and wonders just what it is.

Well, Daniel , as you are aware. a
microprocessor is ju st a chip until
some program tells it to do something.
In mosl general purpose computers , a
supervisory program, called an Oper
ating System. handles the tasks 01 in
puVoutput (VO) , communicating with
storage devices . memory, and the
like. In the case 01 the currently popu
tar tnlel ·based systems. the supervi
sory program is the MicroSoIt Disk
Operating System, or MS-DOS. In !he
dim Dar1l Ages 01 eight-bit (or, shud-

Amateur Radio Teletype

eer. l ou r-bll) computing , we etten
called it a "monito r" prog ram, and
each ch ip had it s own. A common
program 10 run the MoIoroIa 6800 was
the MIKBUG program, distributed by
MoIorola. A bit later came SWTBUG,
Irom Southwest Technical Producl s,
and other simple monitors.

With the Introduction of the 6809
CPU, Motorola and Microware Sys
terns Corporation got together and
modeled an operating system based
on UNIX. which had been pioneered
at Bell l aboratories. Much of what
05·9 encompassed, while Iarnllta r 10
us now, was at the cutl ing edge of In
rcveuce in the early 19805. A system
com posed 01 a ke rnel , unWed
inputloutput system , and dev ice
drivers characl erized OS-9, and al
lowed it 10 implement a multi-user,
multitasking operating system while
Inlel chips were just slarting to access
hard drtves.

One 01 the primary marketing
strongholds at the bme was !he Tancty
Corporation which. through its Radio
Shack stores , had introduced tne

Tandy Color Computer, based on the
6809 chip. By porting OS-9 to the Col,
or Computer, Tandy spawned a cot
Iage industry 01 add-on products. in
duding diSPlaYS, storage devices. and
other accessories. that vastly expand
ed the capacity 01' whal would other
wise be a simple little computer. Un
fortunately, OS·9 suffe red lrom one
central new: lack 01 software support
While basiC programs, such as word
pro ce sso rs . spreadsheets , and
games, were avaitable for 05-9 sys
lems, ee rapid growth 01 the M5-DOS
system at the same lime usulped the
impetus for software innovation, and
the system slowly withered and died.
Tandy ceased supporting It, and no
major manufacturer stepped In.

You can still find some Independent
sources lor OS·9 if you took around,
and eve ry once in a while a loc al
Rad io Shack will have a clea rance
sale on eonwere or hardware. Keep
your eyes open and you might luck
,,"I.

Needed and Offered hems

l asl month, I presented some in
lormatiOn about the Flesher TU-470
lerminat unit. Well , "M itch' Mitche ll
WA40SR of Mobile, Alabama, is took
ing lor some help wilh the tRL FSK
1000. He would like to use the unit on
RTTY. but does not have a manual lor

n . Doe s anyone ou t there have a
manual we could forward to Mitch?
Lei me know, and I'll try to puI you in
touch. He is also looking lor a HAL
CRI-200 modem. He says he had ooe
01 u eee a while back, but he let a
friend talk him out 01 it. II you have
ooe that you would be willing to part
with , se nd l hat inlonnalion along as....

Galifomia hams. liSten up . Joseph

J . Brugman WB6ALI in Whittier, caJj..

Iomia tel ls us that he wiA be moving in
a lew months, and will need 10 dis
pose 01 some equipment. He asks il
someone wants a museum piece, or if

he will have to haul it 10 Ihe dump.
The items in qcesron are an old Mod
el 15, a Model 19. and an ASR-33
teleprinter. He is anxious to hear from
anyone who wants any or all 01these,
presuming they a re sti ll availab le
when this column is printed. l et me
know, and I will send lhe information
to him 1000hwithl

Thanks to Rich Carter KN4WJ who

came through with a solution lor
MiChael Mihailovic VK20Z In Sydney.
Australia. Michae l was looking lor
some older Kanlronlcs Informalion on
AMTOR, and Rich had a ropy 01 the

book he was looking lor. A copy 01
same is now winging Its way Down
Unoer, and I thank Rich lor lending a

"""'.

Get on Packet Radio . . .
. . . Fast and Easy.

With the "PC Packet Station"
$89.95

OSHA
W.Shlp

Worldwide
Order D.ek Open

70.y..w..k

ONV Tool Pouch $15.95

Add $-4.00 For Handling VISA "'IC CHECK

ONV SAFETY BELT co.
P.O. Bo .. 404 . Ramse y, NJ 07446

800·345·5634
Phone & FA X 201 ·327·2462

CIRCLE 160 ON READER SERVICE CAIID

• Autopatch· ReverseAutopatch
• User Programmable CW ID,

Control &User Codes &Timeouls
Manual wi th schematics ' go-Day Warranty

Wired & Tested wi manual .... $239.95
~ Mic ro Computer Concepts
I I ! a849 Gum TreeAve.
r=::J New Port RiChey, FL 34653

c.::J 813-376-6575

QNY Safety Belt With seat Harness

-11/1 11 ·
:"'oor?1~··' f'~ 1\ ' -;;;: . 'V

7994

By PKT ElKtronics. Inc
Mo<8 l~a" IUSl. TNC. lhe · p c Packet Station ... compklle packet rad iQ Sl8100n for the IBM PC includ"9;

·>)lfIF Radio Transceiver by Motorola <.
->1200 baud modem <- ->TNC Software <-

You JU SI plug the PC Packet stanon into a hal! slot in your PC. plug in your VHF antenna into lhe card,
load the software and you're on pac ket, it's just that easy! PC Packet Stations are 5419 and up.

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

Tired of your low speed 1200 ... 2400 baud telecom modem and want a new nigh speed modem? But do
you buy a 14.400 now. or wait for t9,2OO to slabilize? We have a better solution. a Digicom Software
upqradable Internal modem. It is based on Digk:om's Soltmodem , ~ Technology, wtlich allows Ihe modem
to be upgraded just by downloading new software. Suggested list 5258 our PriC:e m9.

S'AM AMATEUR RADIO
" CALLSIGN DATABASE

Look up b y CALL NAM E, City, Sta te and Zip Code
Edit or Add Entries. Print lists o r Labels Comment field fo r p ersonal notes

Direct interfac e to many popular logging a nd BBS p rograms
Requires MS-DOS. 17MB actua l free hard disk, and High Density flOPPY for insta ll.

SAM 1994 coming in December.

'94 VERSION O NLY $39.95
Semi-Annual Subscription $55.00 Quarterly Subsc ription $ 80.00

RTSYSTEMS. INC. POB 8. LACEYS SPRING, Al35754

1-8 0 0 -7 2 3 -6 9 2 2

VISA. Maslercard and Personal Checks gladly accepted. Dealer Inquiries welcome.
PKT Eleclroni(:s, Inc. 2668 Haverstraw Ave. Dayton, OH 45414 (513)454-0242 Voice and Fax

~

QNV Ben WIQ Seal Harness

$74.95

CIRCLE 394 ON REAOER SERV ICE CARO CIRCLE 1020frl RUDER Sf:RVICEt:ARD
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Sh,pplng 1\ handl,ng $5 ,00
Foreign orders $10.00

w~vARE TIE t:l)( NET5
Au.. ON THE NAnoNAl.

TUNE-UP
F~EHffl

N u mber 12 on your Feedback card

You may a lso b e interested in

knowing the relay K1 is available
from Mouser Electronics, (800)
346·6873, Pari N umb e r 43 1
OVA-SH-212L The Bud Box is
available from Ge rber Electron

ics, (800) 225-1800. Q 1 is avail

able from R F Parts , (800) 737·
2787. Happy home-brewing! iii

\\' 11., l i,ten toc<l r ri<r'?

• rt·quir.... 12 " UC--<l,uall.,'O"ail ..bl" [rum
Ib" acc",,,),~ j,,,, k <Ill .'''u' .i~.

10 <h" monel' N\,'k ~"" ';In,o,·

• ,I",,,, , hit.. " 1"" al illll " il ll it. 2 <:<~II'

I U ) .

• ..II"",.' I)" '" " "r~ 1I11 ..4SSII , i~ "" I.. " d..
II l llll't"" ~ ca " i"r.

• ta,il) i,,,tall. hell..." Ihe r i~ "od a ll

..t • • ,, "1 ,,,,,"~ .'r "r ht"udph,m«.

• eun .... HI nO" II the I''''" "hik nl"ra'in~
;;SIl.

Your One-Stop Shopping
Headquarters

In stock and ready to ship
direct to you.

Reference Manuals, Shortwave Handbooks,
ARRL Books, Antenna Handbooks, UHFNHF,

Books For Beginners, Code Tapes and
Software For The Computer"

Turn to pages 94 & 95 to see our current selection.

Don't Delay-Call Today
Our order department is just a phone call away.

.1Z1 800-234-8458 III uw,,, ,,

UPDATES

Uncle Wayne's Bookshelf

Th e FARA Pro ject

Drilled and etched PC boards
are now available fo r the above

mentioned 2 m eter amplifier pro
ject (November 1993, p . 10). You
can order one from FAR C ircui ts,

18N640 Fi e ld c r., D unde e IL
60118. The price is $9 p lus $1 ,50

S&H .

\ l agicall }' remuvev all
hete r odynes ca used h )
tu ners, ca rrtcrs. en',
computer RFI and ot her
stmlla r (JR :'\-I :

Heterodyne Headache #14.226.5
Get fast relief with a

® TI,,- ." aRk l\"l ~h filln :
magic ~ notch . i,full.,a"I",,,a lit".:-''' lUllin~ j'''<t".,,,,r .,' .
automati" notch audio nner

CIRCLE 55 ON READER SERVICE CARD
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j-C om - 793 C ann i n g Pkwy - Victor;\;Y 14564 · (7 16) 914-0 422 ' '"' A X (716) 924-4555

SELL YOUR
PRODUCT

IN
73 Amateur

Radio Today.
Call

Dan Harper
at

(800)
274-7373.

are different subjects, and we may
touch on them another time.

Regards as well \0 Bud Boulton
WA8CFP 01 Spring Hill, Florida. Yes,
the four "RTTY Loop' collections re
mai n available. Collections #1, #2 ,
and #4 are compendiums of ham ra
d io , ATTY, and packet programs
culled from various sources. Collec
tion #3 is an assortmenl of archiving
and cearcnfvlnq utilities essential to
efficient operation. Each may be had
by sending me sufficient blank disks.
return stamped mailers, and $2 per
disk to be filled, specifying the ccnec
l ion or collections desired. Remember
that each coliection just about fills a
3.5" 1.44 Mb high density disk, so if
you are sending disks of lesser ca
pacity, adjust the quantity accordingty.

As always, please contact me at
the above address, or electronically
via CompuServe (ppn 75036,2501),
America Online (MarcWA3AJA), or
Delphi (MarcWA3AJR). Inventive
users havo even sent Email through
electronic portals from other services
to me on CompuServe and AOL
rsn'tme global community wonderful?

One 01 the items in the works in
cludes a look back to an interesting
circuit published in 73 over 10 years
ago. t hat's from a reader'S question.
Feel free to ask yours! I look forward
to it. IiII

Or<ler HotLine
SO l 373 8~':S

Anlen llDSl-tht
Box S0062 Provo UT !l46OS

CIRCLE 358 ON READER SERVICE CARD

CIRCLE 340 ON READER SERVICE CARD

BackPack Solar?
l Owan D=nStormp. nel "
$iu of open, 7J m'g'l ln<. ",,<ig""
l Ib.•nd ddt""" 600mA for 12v
ch.rging or direct ope,",ioo. Tough.
Solid. ""'lh 1\0 gl= to break. So
rugged Unek Sam "",d ,his lor
•poucr commu",c'lio", and poct.. blc
"'pe. ,ers in De",,, Storm,
Ready to use. $169, Add $oS S&H, Info $ 1.

DON'T PAY .10 . UCKI TO GET THE FAX.
RECEIVE WEFAX/RTTY/CW/PACKET/PRESS
AND MORE WITH THIS AMAZING DEVICE

CALLED FAXCAP.
NO _Ell IUI'PLT NUOI I). DIU<.I HI. ..II FIIOM

TOUII COM'UTl III 1I111..L ~IIT...U 'N""I IIIQUIIlED
II ..UDIO nOM YOIM OI MUlAL lXIYIII..PI IIICIIYIII.

lXI..U COM..UTE .I1M Pile CItOCK FULL O' 10... O.
Tit . nn 11t....1...1I1 ..1I00IlAMI .011 "U Mo o n.

II111NO 10&.0 ALl. 01'111 T it .. WOIIUl .lUI' Ill' WOflD
OF MO UTIt, Tltl FA:rC W.. I FI."'UII!!D l it T it !!
....C-COM .I0UflN..L OAZIN. AND M INTIO.. .. D

I N .Il1'llIlAL .....GAZINE T it. 111.1' 1'..LU. FOilACO_L.'•••' 10)[ .",.,UL

WEFAX FOR $29.95
-t¥M FAXCAP -t¥M

Norman Beasley P29NBlK04CB in
Papua, New Guinea, wntes wonder
ing i f any 01 the RTlY programs
alOund will work with modems buill in
to laptop computers, I really don't
think so, Norm, You see , the tone
pairs used for AnY are just stractu
forward frequency shift keying, Where
as, depending on baud rate, tele
phone modem tones can be straight
tones all the way up to modulated
sets 01 tones, So, sorry to say, t don't
think it is practical.

At least one of the programs
around, BayCom, which is part of the
"RTTY Loop" collection described be
low. comes with a circuit lor a simple
interface. If you want 10 keep things
simple thai may well be one way to go,

Where to Find RTTY

Several 01 you have recently asked
that perennial question, "Where can I
lind RTTY?" Well, let me give you two
frequencies and a suggestion, On HF,
Ihe most active RTTY Irequency cen
ters around 3620 kHz and 14080 kHz.
These are bolh FSK, of course , and
60 wpm, 45.45 baud, Baudot still pre
dominates. On VHF, my suggestion is
10 ask around. In some areas , you will
find a simplex frequency active ; in
others there may be an RlTY re
peater. Listen and ask, and you may
tum something up. Packet or AMlOR



Photo A. Top trace is ripple at the input of the regulator, and the bot/om trace is
the n'pple at/he output (to same scale).
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though without a good heat sink 750
mA is more like it. The "'K" package is
the same as a TO-3 diamond-shaped
power transistor package , It is good
for 1 ampere. and in certain configu
reuo-e (With a heat sink) up to 5 am
peres. For example, tho LM-323 is a
+5 VOC, 3 amp regula tor. while LM
338 is a 5 amp variable voltage regu
tato r. In labeli ng the LM -340n-xx ,
therefore. an LM-340T-xx is capable
01 750/1000 mA depending on heat
s inking o r you r courage. and LM·
340K-JU[ is a 1 ampere regulator.

The li lter capaCilor in Figure 2 is
C3. The general rule lor selling the
value of this ripple filter lor voltage·
regutated cirC\Jits is to use 2,000 I-IF
per ampere 01 maximum load current
(some people accept 1,000 "Flam·
pere). For this reason, in the 1 am 
pere supply of Figure 2, the capacitor
is set to 2 ,000 " F (more can be used.
if desired-it's not that critical).

capacitors C4 and C5 are intend
ed to guard fhe regulator (IC1) trom
noise transients propagated 00 the in
put power, and lrom AF that gets into
the circuit. These capacitors should
be 0.1 " F to 1.0 I-IF. and are mounted
as close as possible to the body 01
the voltage regulalor. capacitor C6 is
set according to the rule : 100 "Flam
pare. tis purpose is 10 guard against
sudden, rapid rise time, changes in
load current demand. It /'IoIds a smafl
cha rge that dumps into the circuit
when the load changes, while giving
Ihe regulator its necessary millisec
onds to eaten up. capacitor C7 Is op
tional , but is required in power sup
plies used in ham stations. It guards
against the R F that might a rr ive
through the DC outp ut terminals .
Place C7 as close as possible 10 the
output terminals.

Di ode 01 is used to prevent
charge in eeeeeno- C6 from causing
damage to the voltage regulator dur
Ing shu/down. It has a current rating
01 1 ampere, arw:l a voltage rating 01
1.000 volts PIV_

Note that a heat Sink is shown on
IC1 , the lIOltage regulalor IC device. II
the regulator is used in a cirC\J it that
can outpul more than about half the
full rated output of the regulator, then
It's a good idea to use a heat sink.

R
AA~A .'yyy

Vs = IRs 51

+

~---
~::or-

M1
Voltmeter

v

mode rately loaded 12 VDC. 1 am 
pere. DC power supply, Nole that the
"before' ripple is acoct the same as
we saw tast month lor the 1,000 "F
case . The ripple factor was about
400 mV. The bcuom trace shows 5
mV of ripple which, because the top
and bottom scales were taken using
the sa me vertical deflection factor,
barely makes a d ifference from a
purely straight line. ThaI's where Wal
ter got his " 1,000.000 I-IF" 01 ripple re
ductiOn.

Figure 2 shoWs the basic circuit lor
a voltage-regulated DC power supply
that is based on the circuit we dis
cussed last month. mamed to a three
terminal integrated circuit YOhage reg
Ulator oevce (IC1). The rectifier is se
lected according to Ihe criteria we
used last month, t.e. a peak inverse
voltage (PIV) of not tess than 2.83
times the RMS voltage of the trans 
former (Tl) secondary, and a forward
current rating equal to not less than
the maximum load current (plus a little
reserve if you are coreervauve). As a
pract ical matter, a 1.000 volt PIV. 1
ampere bridge rectifier will suffice for
an 5 to 28 volt DC, 1 ampere. power
supplies.

The regulator shown here is a pos
itive vol tage regulalor; f.e . the inpul
and output voltages are positive with
re spect 10 common (w hich in this
case is a chassis grou nd). Several
dlflereol forms 01 regulator are evau
able in vaooos combinafiOns 01 cur
rent and regulated output voltage. For
positive regulators , the two main lines
are the LM-340n-xx and the 78xx
(which for practical purposes are in
terchangeable). In both cases, the
' xx' is replaced with the required out
put voltage, and the -n° with a lette r
denoling the package style. For ex
ample, the LM·340-05 (or LM-340-5)
and 7805 are +5 VDC output regula
tors, white the LM-340-12 and 7812
are +12 volt regula tors.

The cu rrent rat ing 01 the voltage
regulator is given by a letter deSi\118'
t ion in the LM -340n·xx series. and
sometimes in the 78xx series as wen.
The 'T" package is a T(}-22O mree
lead plastic package similar to certain
plastic aud io power transistors. It Is
often ra ted at 1,000 mA (lA), er-

The mechanism of voltage vane
tion lrom changes In DC load C\J ITent
is shown in Figura 1. Here we hava a
represantauve "equ ivalent crrcuu '
containing a load resistance (Ad. a
load current (t), an ideal (Iossless)
voltage source (V), and an internal reo
sts tarce (Re,). It is this intemal rests
lance that is the problem. When
switch 51 is open. ee load is discon
nected Irom the power supply. von
meter M1 will read the lull value of V.
AI this time, Vo does nol appear. But
when S1 is dosed. the load is con
oeded to the voltage source. and car
rent I !lowS. The output voltage Vo
will be V - Vs ' or V -IRs . As I vanes.
sodoVssndVo ·

Although one ca n reduce the ef
fects of the load cur rent venenoo. it
cannot be eliminated altogether. The
'cure" is to make the current capacity
01 the power supply much larger than
the req uired load current. But this
method is 9Kpensive. wasteful and
heavy (components weigh a lot) , A
beuer way Is 10 use voltage regUlation
• • • it win lake care 01 both forms of
variat ion.

Another value lor voll age regula·
lion was shown to me by a salesman
named Walter who used to call on 8

shop where I was employed in the
earty 19605. We servcec car radios
and two-way radios , and as a result
required bench power supplies . wat
ter came in and told me he could sell
me a DC bench power supply ' . ..
wHh the equ ivalent of 1.000.000 I-IF 11
farad) of ripp le filtering , Although I
was Initia ll y ske pti cal. Walte r was
right. The power supply was voltage
regulated (8 rarily in those days) wllh
a solid-state vol tage regulator Circuit,
and the vol tage regulation red uces
dramatically the amot6lt of ripple.

Photo A shows the rippl e betcre
(top trace) and alter (bottom trace)
the voltage regulator Circuit. The cr
cui! used lor IhiS measurement was a

Build ing Small DC Power
Supplies, Part 2: The Volt
age Regulated Supply

Last month we look a brief look at
the bas ic low-voltage, low-current
(LVLe ) DC power supply. These sup
plieS are used 10 power solid·Slale cir
cuits. They have outPut voltage rat
ings 01 1.5 VOC 10 28 VDC, wilh +5
VDC. +9 voe and + 12 v oe being
most common . Some cueuns also
need negative output voltages in the
same values . The curre nt ralings
rang e from 100 rnA to 5 amperes,
with 1 ampere (1,000 rnA) bei ng most
com mon. In tnts installment. we will
lake a lool< a t small vollage-regulated
power suppl ies.

CARR'S COiiNER"""''''k ~''

Why Voltage Regulation?

Most electronic circuits WOr\( eeuer
when the applied DC voltage is eta
ee. OsdtlalOfS. lor example, will "pull"
slight ly in frequency when tne DC
power supply voltage changes. When
vou hear it on CWothis phenomenon
is called ' chirp: and is undesirable
(not 10 mentiOn illegal).

The principal reasons that DC
power supply outputs vary are ; 1)
variation in the AC inpul voltage and
2) variation in the load cu rrent drawn
from the power supply, The input von
age variati on is from the AC power
mains. and there is little practical that
one can do about if on the AC side.
Normally, the '110 volt" AC line will
vary Irom 105 to 125 VAC RMS. At
my house. the meter tends 10 sil be
tween 120 and 124 volts mosl 01 (he
l ime. During 'brown-oot' conditions.
seen mostly in me summer monlhs
when huge amounts 01 C\Jrrenl I rom
air conditiOners strain the syslem, the
voltage mighl drop to 95 volts or $0.

Joseph J, carr K41PV
eo.SOX J099
Falls Church VA 22041
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The mounting tab of 'T package de
vices. and the case on - Ko package
devices, is also ground, $0 be aware
that !he heat Sink wiN eisc be ground
(keep hot leads away from it).

Photo B{a) shows the construction
of a simple 1 ampere, low voltage DC
power supply wiring board. while Pho
10 8 (b) shows a typical finished prod
uct . The wiring is done "poinHo·pOinl"
on the back of a piece 01 perforated

wiring board. This board is available
from most parts distributors (lor pert
board and other DC power supply
compo nents . see t he cata log of
Ocean State Electronics. POB 1458.
Wes terty AI 02891; HIOI}-866-6626).
Note in PhOIO 8 (a) the use 01 heat
Sinks on the I package regulators.
Also r ote the wide spacing between
the heal sinks. Also no te that tne
trens to rmers are mounled on th e

board . This ty pe 01 cc nstru cttcn
should only be used for small, Iow
curren t applicat ions. Heavier trans 
formers will best be mounled on the
chassiS.

The ch assi s sho wn here is a
shielded box , .. which is a good idea
lor a regulated power supply used
around (or inside) radio transmitting
equipment. For a bench power supply,
use an appropriate cabinet.

Packet Radio Buffs

Dave Woll W05H sent me a copy 01
his new Packet Power Newslener. Irs
an eight-page monthly intended to keep
pecset bulls up to lSate. He tells me that
readers of this column can get a free
complimemary copy if they mention this
column and send a sell·addressed
stamped envelope (SASE) . Sample
copies are normally $1, Looks pretty
good Jot packet buffs. iii
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Figure 2. Circuit for the basic voltage regulator power supply.
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CIRct.E 2 ON READER SERVK:E CARD

KAWA RECORDS
P.o. Box 319-ST

Weymouth , MA 02188
CIlecl or~ order oaIy. we$I'ICI d 0f0ef1 ..". 5 lSiys.

Ooomus (IIease ildd $2.1II1of ill" IRIil.
lolA oesIlenIs add 5% SileS tax.

MORSE CODE MUSIC!

S E NS A TI O N A L NEW WAY TO LEAR N
CODE-Do A erobics, Sing, Jog, o r Dr ive
whi le lea rning code! A fun & easy way to
learn or re tain Morse Code sk ills. Now the
secret is yours wilh this amazing syncronized
breakthrough! Greal for Novice , Technician
Of the dassroom. Order:

"THE RHYTHM Of THE CODE"
Version 2 cassette today!

Send Sfl.95 IIfId _ 'J'pay It>e~IO:

Are you .o",,,d . bo" t
eleebOiillgrwllc radilI\ioIo, TV
COli . d istribUtion lou poor
an""'" pel'formarlol, .. EMIl
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$oJ"" ' 25. Ercr<I. CA 91.136 PH 1810ll 3'§..'/iIilQ • 81&-~~11 Fu
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Actual Circuit Emulation
A better wa than ICE!

• \Iore fIO"' ...... i, h onlK'll ...........

• Drn ..... for 1£0 .D1 11.11_"
_l: lIer••l fIO"' .......pply ror
1 ~ a day.,..... ,...
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Mail chock/money ordet 10:

J.M.S.
35 Hilltop Ave., Dept. 7
Stamford, CT 06907

next generation vox controller with adj vox
sens itivity. timers lind CWJIJ. Operate voX
with no internal connections 10 your radios
or COR for more demaudiug systems.

BC·lI w I CWID & enclosure.....S89.9~
Add DTMF mit control, patch and outputs 10
control other equipment to the IIC-21.

BC-2R adds nnt ctrl and patch....S79.9~

. DTMF decoder Boards for every need
Blll·RC has g Iatched, nnt toll-restriction .
LiTZ, Ie sockets & more _.._.$99 _95
BID-8M momentary outputs S79 95
BTD-8A. .. _$69 .95 Orig BC-I $34 .95

Box Products, Inc Orden 8lHt-854-2426
P.O Dox57 Info 9U1-968-54 16
Lexington, "IN 38351 add $4.00 S & II

VOX CONTROLLER
CIRCLE 26 ON READER SERVICE CARD

CIRCLE 137 ON READER SERVICE CARD

Is Your
Shack Grounded?

CONTlNUOUS DUTY
IUIJ'ERE ""TINGS

$0-4OAMP·13.8V , " S27S
SSS-5SAMP· 1U V , , , S3 IG
S6S-OSAMP·13,8V .._._,_.._. . ~25
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LUKE POWER SUPPLIES

SECOND GENERATION

Solid Copper Buss Stainless Steel Hardware
Grounding Stud Every 61rwhes

Top or Back Inslallalion

Ground all of your equipment chan is ', to a
single earth ground in one fIlIsy /nslallation.

Money back guarantee, If not satisfied!

118' • 1/2'
110 Coppe,

X·BAND TRANSMITTER

Miniature (21/4x J3A x
1") GaAs microstrip

==d transmitter pro
vides 10 dBm centered at 10.525 GHz.
Integrated microsfrip patch antenna elimi
nates the need for an external antenna.
Advanced matching techniques secured
good temperaturestabililywithlowfrequency
pulling.Greatfor long-range testingof radar
detectors, calibration 01 radar receiving
equipment,and point-to-pointcom munica
tion links.
Complete Assembled System $39,00
Parts & Instruction Kif $29.00

Plus $2 00 ShiPPIng and Handling

*** SERVICE: $50 per hour ***
** NO MINI MUM'* FAST TURNAROUND '**

ITECH

INNOTEK Inc.
P.O. Box 80096. Fort Wayne, IN 46898

(219) 489-1711

Visa · MaslerCard · Check · Money Otder · COO
Mone -Back Guarantee

CIRCLE 295 ON READER SERVICE CARO

For an Ms-DOS comput.... (includ lng laptopa).
Av.l l.bla at clflIlers, thou OSTor 730rHnd $29.95

tt
+ S3 S&H (CA realdants add 7.754l1 tax I to:

GGTE.P.O.80x3405,Dapt.MS, 7.~
Nawport Beac h, CA 92659
Specify 5111 or 3"'" Inch dlak

(prica includ" 1 year of f ree uwac:'")

CIRCLE 283 ON READER SERVICE CARD

IT'S A SNAP WITH THE EL.EGANTLY SIMPLE
MORSE TUTOR ADVAMCEO EDITION FOR
BEGINNERS TO EXPERTS- AHD BEYOND

Morse Code telChlng softw.... kom GGTE I. the
moat popu ler In ttMt world-and I.... good r_n.
You'n leem quick"' with the moI5t mocle'm teaching
mathodl-includlng FamI5worth .... standan::l code,
on-Krflln 11. at>c.rd. , random ch.ract...., wO«la and
billion. of con vel$lllona guaranteed to contain avery
raqu"'-d character every tima-in 12 e..y lenona.

Sneak through botMrsoma plateaualn ooatenttl of
• wO«l par minute atepa . Or, create your own drib
. nd play thoen'l, print 'hem and aave them to dlak.
Import, analyze and cOfWert texi to code lor lKIditlon·
al d11 11a.

Gat th softwera ttMt ARRL HII. end u..a 10 erNte
ttMtlr practice and teat tape• . Morae Tutor Advanced
Edilion la approved I.... VE e..ms at aillevela. Mone
Tutor i.glllat-Mona Tutor Advanced Edition I. even
better_and lI'a In uHrHlactabie col..... Order you...
today.

?COM ® SPECIALIST
SALES AND SERVICE

Technician for 17 years with tCOM
can revitalize your old equipment or
trade-in on new.

lewisvil le West Center
701 S. I-35E. Suite 115

Lewisville, TX 75067
Phone: (214)21 9·1490

WA5WZD Fred sea WBSQCY

2Meler, 5 element beam, NBS formula , no
cutting required , 2# $40 .00 plus
S&H ...Also 440 and 432 MHz 6 element
beams, 2M SSB "Big Wheel~ Call fo r
details.

CIRCLE 193 ON READER 5ERVICECARO CIRCLE 243 ON READER SERVICE CARD CIRCLE 153 ON READER SERVICE CARO
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SubjectfArt ic le Description Author Issue Page SubjectfArtic le Descr iption Author Issue Page
Packel TNC·computer link NIEWO M" " PAKTEK Tool TOle Siaff MO' ee
Pa""et TNC·compuler ,nk N1EWO M" " PoCoElectronies TX70 ATV transmitter STAFF MO' ee
<0' Computer·assisted '00' ",M " Penphex Baneries for Alinco e", ",M "<0' Computer-assisted '00' M" M Personal Database Applications PDA OSL route database e", OEC ee
<OC ComputeriZed triangulalion ' 00' M'< 60 PKT ElectrOll ies PC Packet Station Staff JUC so
ROF contests Using compulers '00' ". W PotyPM se, Corporation The "Groooos' for IJg/1tning &
Reducing Al' l Tutorial N1EWQ M'< ., EMP Proteclion publication Siall ,"M sa
<nY Commodore interface WA3AJR M" se R &0 Engineering Systems AS-tOO & A$·1750 analyzers Stall ". as
<nY Computer as a keyboa rd WA3AJR M" " RAI Enterpfises ·Ouickyagi· modelin9'opbmizing Std "0' ea
<nY TUWINprogram WA3AJR ,"M sr S·COM Ind..stries Scheduler for repeatefcontrollers Stall MOV ee

Sagant Anlenrla Ivrow uoe anten nas Stall FEO as
Microwave Sensible Software Solutions CopyCode Morse code trainer Stall JO' "lOGH: sse QRP transeerver W56IGP OC' se Stertek International ATH-15frequency counterlfinder Stall M" ea
10GHz Wideband I'M and SSB W66IGP eEP ea Ten-Tee Miniature HI' transceiver Stall ' CO so
Con.tructkm Practices How-to W66IGP MO' n The Tool Resource No-C" an Wire S<>der Stall eEP 00
Fun at 10,000 MHz Equipmentlconstrucbon WB6NOA rae to TIC General M"",," 1022 TIC Ring Siall ". oe
Mixers Desert ption/applications WB61GP 'EO 00 T.....ewave Teehnology DSP-59 noise hffer sie, M" "MMIC ampliIJers General description/c ifC\lits WB61GP ",M sa Trimble Navigabon Scout Global Positiooing System Staff OC' 00
Moon bounce Description WB61GP JCM " Tripp Ute ac 400 Banery back up e", M" sa
'AI' Actualed CoaxialSoINj-state Zero Surge, Inc. ModeIZSlaoo e", eo, 00

surplus ~mpli~ers Description WB61GP ' CO "SWItching Descliption/cifC\Jits WB61GP "< sa PowerSuP!llies
Surface-mount components Collecting surplus WB61GP '" ze Backup BatieI)'Monitor/
TWT power ampl ifiers Description W861GP JCL zs Charger/Alarm Construction KB4ZGC JCM "Wideband test amp and anlenrla Cons truc: ~on W861GP M" za Building small DCpower supplies How-to K41PV oec se
Waveguide ccnsmcucn DetOClor mounts and lfan$itions WB61GP DEC zo BuildJn~ and Using j.j7APE's

NiCd Zapper Cortsttuetionlmoddicatioo K4GOK JCN "New Products {by manulaclu.....j Construeting High Curro"! Power
Absolute Value Syslems SSTV E.plorer Stall oec se Supplies ConstructiorJMorial KE9EO M>e to

'" HamUnk: RadioUnk Stall DEC .. EXjlerimenler's P(lWer Supply Constndon KFOOX!

'" IT-I AutoTuner Siall OC' eu Reimers M" ao
'" PK-900 muttimode data contrOller Siall '" " FOl' sola' cootroller 0<' WB8VGE " < ea

'" SWR·121hand·held antenrla Versatile NiCd Charger Construction W~C M" ee
analyst Stall ' CO so

Agrelo Eng"leering Micro 1.1, 2.1 voice recOfders Stall OEC ee De,
Amateur Networ1<,ng Supply Netrix Diode Matn. Board! Antenna Using a MOSFETlconstruetion W21MB "< ae

WireModem Adapler Stall ' CO so Antenna luner Super Teelconstruclion WB8VGE '" sa
Arnaleur Radio Englr>ecring HamUnk Interface Stall " R ea CMltenge of ORP Tutorial WB8VGE OC' '"M tenna Specialists RF Tools software Stall MOV ee Microwave 10GHzsseORP transcei""r WB61GP OC' sa

"" 2m collinear baseSialkln antenna Siall ",M " More Ga~ets fo; Your MI'J·9020 Descriplion W6YBT OC' ro

'" HFA-COM HI' mobile antema pkg, Staff ' CO 00 MOSFETs Oescriplior\lt:i'curts WB8VGE J~ ee
N den Corporation HS-03l1eadse~mlke Stall DEC ee MOSFETs Descripliorvt;ireuits WB6VGE 'E' W
CAL·AV Labs Spirit dual-paddle MorS(l keys Siall '" st Output filler Design WBSVGE D<O "CM Tecl>r>oIog ies $avant packet software Stall M" " Prelzel transmitter Construction WB8VGE OC' "Communicalions Specta'osts PE· t 5 e", 'E' se Solar controller Power supply VB8VGE " < aa
Conneet Systems CS·9QO VOX simplex phone patell M" " Solarcontroller Construction WB6VGE "" "Creative Control Prod\ICts UAD·loo unNersal audio delay SOlar conuoner Wrap-up WB8VGE JCM se

board e.. OCT eo Ter>-Tee Afllonaut 509 Description/repair OOw-tos WB6VGE JCe za
Cuny Communications LF2A acti'{(! antenna system' Ten·Tee Argorlaul 509 De-scriptiorV,ep,air tlow·tos WBSVGE ' CO ee

ANB- l089 receivl"ll p<ocessor eM' Jce 00 Transmitter Crystal·amtrolled WBaVGE MO' ..
o;gital GommunicatiorlS Voice ma, system eM' 'co so Two-Fer updated ConStrucliOl'llmodllicalion WB8VGE '" sa
Douglas RF Devices PC t>oardlcomponenl M for VFOJExciter ConStructiOll W21MB OC' as

Floanoak Doppler DF eM' Jce so
DWM Enterprises Pill Bot~e anlenna tuner Siaff M" ea Roeel. en
Elecnco Processing AFBOX-l. imp<o'{(! scanner and Simplest Transverter Conslruction W3RW FEO

sIIortwa.e reception eM' '" so
Electron Processing BRI·2·ALB Repeate r ore-race e", eo, eo Reviews (by manufaclurer)
FLYTECRAFT Model CFN and SFX line antennasStaff ""M ea '" OSP·2232 Nt EWO M" "G& P Engineering N-PAM antenrla mounbng system Staff M" 00 '" Hamlink Model HL-BO interface WA6TWF JCe eo
GET·TECH AUDIO0216digital .aiee recorderStaff J" " '" PC Paklatt tor Windows N1EWO ' CO ae
Glen Martin Engineering AT·938/RT-832 towers e", 'CO 00 '" PI(·600muttimode controller N1EWQ ' CO se
Gordorl West Ad,anced Class license prep bookStaff Jce so A,nco Electronics SR4 Muftimode Simple, Repealer WAJUSG " M "Gordon West New No-Code book e", oec aa """ AZ-61 13m FMtrarlSClJi. er WB6NOA MeV aa
Grape,,;ne Group Amiga Troub~ooler diagnostic QQwn East Microwa.e DEM 432K linea' uans'erter kit I(T26 ",M "ro'" S", JOM za Down East Microwave WSSI( kits KT2B ". "GRE America GINA data lransce",er e", "M " Hewlell Packard HP 34401Adigital rnu ltimeler WB8VGE JCe "Hamtronoc s January 1993calalog e", " M .. IC Engineerirlg OIGI·FIELDField Strength Meter WB9RRT eo, -ra
Hamtronics TD-4 Select",e eall,n9 module e", 'E' 36 <COM IC-WZA dua l-band harldheld KA1MDA M" ae
HMan Technologies Slow Scan II e", SEe ec joCom Zele! SDP-600 Smart Patch WB9RRT '" ae
Hart Publishing Ma' order catalog eM' M" ea GAP Anlenrla Products Voyager DX-IV Vertical "",e FEO aa
Heil Sound Lld_ SA·l sound syslemIPRO·SET Master Appliance The U~ratorcll N4RVE '" "headset·mike Siall JCC zs MFJ Enlerp,ises MFJ-249 HFN HF SWR analyzer WA4BLC JCM "J & W Technology IRACS controller SlaU '" 36 MFJ Enterprises MFJ-451Morsekeyboard WB2WIK'6 OC' aa
;-COM Interlacecables St.U J~ .. Midland International 73-005 trann,er WA1RZW DeC ~
Jade Products Fun-Kit EK01 experimenter board Stall OC' eo NoM Olmstead Amaleu,
JadeProducts 160m tw ln·toad MalWrli antenna Stall MOV sa RadiO Depol HAN Dl -Fin<ler OF k~ W6KOW DEC se
Jensen Tools SOG ToolClip Staff OC' 00 Aamsey ElectrOll ies FX·1 46 t,..nsee"'er k~ KT2B MO' as
Larsam Anlennas KG 1260 on·glass anlenrla e", "< at 5 & S Eng inCl>,ing ARK 40ORP tr""scel,er WB6VGE OC' aa
Lightning Industries MacRadio study pr~ram Staff JCe so STARTEK Intemationai ATH-15 portable hequcflCy
M' Orion OR·2800 antenrla rotator e., OC' 00 counter WB9RRT ' CO "Mld larnl Land Mobile Radio mremat modem e", eo, 00 Tejas RF Technology Backpacker II 4Qm transceiver WB6VGE OC' zs
Mdestone Technologies LOGMASTER II e", JOe 00 US Dig italCo. DVR501 Asimplex 'epeater
Mirlg Communications AUTQ-ID aulomatic message system N1GPH JCM "broadcaster eM' M" ea
Mu~ifax WEFAX demodulalor S.' NO' ee Rev;ew$ (by prodoct)
NCG/Comel CH·32mini HT anter>na eM' M" 00 40m transce",e, Tejas RF Technology
NCGlComet CX-333 triband basel Backpacker II WBaVGE OC' ae

,epeate< antenrla eM' JCM " Antenna GAP Voyager OX-IV Vertical AG8L 'E' "NCGlComel Cross Needle SWRlpoW1lf meter e", MO' aa Autopatch joCom Zetel SOP-&iQ Smart PalCh WB8RRT M" as
Namal ElectronicsIntemational HAM -GABLE RFlcontrol cable e", eo, 00 Cordless soldering kon Master Appliance U1tratorch N4RVE M'< "Oak Hills Research ORP Spirit transcel'er eM' "< st DF antenna kit NOARD HANDI·Flnder DF kit W6KQW oec as
Optoelectronics 1.11 Handi Counter e", oec ee o;gilal mulllmeler Hewlen Packa rd HP 34401 A WB8VGE JCe "PAKTEK TOOLPAKS eM' " M " De' AEA OSP·2232 Nt EWO M>e "
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11 SYS1IMS lIL (3IDI 418-0591
•.11. 80 25845 FAll31Dj H3-.a3e
t- All.... CA 90025

NEW!
400

WATTS
AVG,

(144-148MHz)

TE
SVSTeMS

RX Pr.ampllfiers
NF Glln

BInd Model (dB) (dB) Connector

50 MHz 05208 .5 25 BNC
50 MHz 052tlN .5 25 N
144 MHz 14208 .5 24 BNC
144 MHz 1420N .5 24 N
220 MHz 22205 5 " BNC
220 MHz 222{1N .5 " N
440 MHz 44208 .5 18 GNe
440 MHz 4420N .5 18 N
102 6Hz 10208 .9 14 BNC
1.2 6Hz 1020N 9 14 N

Consult yaur lac:al ....1. or send directly 10" furlhe\'
p oocct information All Products Made in USA.

50 111Hz
05036 1·5 H)·SO 6 15/0.6 LPA
05086 1 170 28 15/0,6 S_,
OS08R 1 170 28 + Repealer
05106 10 170 25 15/0,6 Standard
OSlOR 10 170 25 + Repeater
05506 . 10 375' 60 15/0,6 HPA
0550RH .10 375 60 + Repealer HPA
05526 2S-40 375 55 15/0.6 HPA
0552RH 25-40 375 55 -t- RepeatCf HPA
14" MHz
14036 1·5 10-50 6 15/0.6 LPA
14066 25 100 12 15/0.6 """'"14096 2 150 25 15/0.6 """'"1409R 2 150 24 -t- aeoeate-
14106 10 160 25 15/0,6 S""'"',
, 410R 10 160 24 + Repeater
14126 25-45 160 20 15/06 StMdard
1412R 25-45 160 19 -t- Repealer
14506 5 350 56 15/0.6 HPA
1450RH 5 350 56 + RepealerHPA
14526 25 350 50 15/0.6 HPA
1452RH 25 350 50 + Repeater HPA
14546 5<).100 350 40 15/0.6 HPA
1454RH 50-100 350 40 + Repeater HPA
UO MHz
22036 1·5 11)040 6 14/0.7 LPA
22106 10 130 20 14/0.7 Standard
WOR 10 130 19 -t- R" eater
22126 '" 130 16 14/0.7 &.....
2212R an 130 15 + _.
22506 5 " 0 40 14/0.7 HPA
2250RH 5 250 40 + Repeatef HPA
22526 25 '" 36 14/0.7 HPA
2252RH 25 250 36 -t- Repealer HPA
22546 75 '" 32 14/07 HPA
2254RH 75 250 32 + Repeater HPA
440 MHz
44036 1·5 7·25 4 1211.1 LPA
441 06 10 100 19 1211,1 5_'
4410R 10 100 18 + Repeater
44126 20·30 100 19 12/1.1 S""'"',
44 12R 20-30 100 18 + Repeater
44486 5 100 za 1211.1 HPA
4448R 5 100 " -t- Repeater HPA
44506 .10 175 34 12/1.1 HPA
4450RE ", 175 34 + Repeater HPA
44526 25 175 29 12/1.1 HPA
4452RE 25 175 29 -t- Repeater HPA
44546 75 175 25 12/1.1 HPA
4454RE 75 175 25 + Repeater HPA..,., ....

. I .! -:/ ll.J I -:r ;r----- -- _.--._.-
MODEl 1410G MODEl 1450G

STAROARD ,.
All amplifiers (rm-rpllj are linear, alH11lXIe wdh M'ancmanc TIR switct1lng aoo PTT capabfdy The receve
peanos use GaAs FET devices rated at .5 dB NF with +1 8
cam 3fd oo:Ier IP. LPA. Stardard aro HPA amps are
intermittent <1Jty desi01 suitable II)' base and mOOile operatoo.
Repeater eros are contiooros dtJIy, class C,

Amplifier e.plllllllln: High-poweI', narrow 1)1" wK:leband;
100-200 MHz, 225·400 MHz, 1-2 6Hz, Military (28\'),
Ccromercial, etc. - consun factory, A ~lete tre 01 Rx
preamps also available.

BayCom
Modem

Low Cost Packet
for PC f Clo nes

.. "•••
A~ .-- --

FOLD-AWAY
ANTENNA MOUNT

CABLE T.V. CONVERTERS

C:'R(:LE 21 ON RU DER SERVICE C:ARD

Jerrold" , Oak, SCient ific Atlantic . Zenith, &
many others " New" MTS stereo add-or r

mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 ~--

B & B INC. •
3584 Kennebec, Eagan MN 55122

CIRCLE 11 4 ON READEA SERVICE C:AAD

Features: Sol1ware·based PACKET I hat ma kes your
compuler em ulate a l NC. Modem connects from
serial port to RIG. Watc hdog t imer & reed relay PTT
stan dard, Opera tes h om 12VDC@looma , wa li power
supply inCluded. Uses c rysla l con trolled 1910 Chip,
VHF and HF. Loc k & TXLED indica tors. Free copy of
Version 1.40 EngliSh software inc luded
Kit $59,95 Enclosure $l G
Assembled & Tested Board . . , , $79.95
Assembled & Tested In Box . . , $89.95

CA Residenrs add 7.7S '/ , sales l ax. S &H: $S.OQ
(insured). Foreign orders add 20%, For mOre in lo

Or catalog; send legai Size SASE (S2t) to:

, A'A Engineering ~,
2521 W. lop. lm. f K ' An.n"im, CA 92801 • 11.·952·211.

Say You Saw It In
73 Amateur Radio Today

BATTERIES
Nlckel-Cadmtum, Alkali 'le, Lithium,
Sealed Lead Ac id For Radios, Computers,
Etc . And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATALOG

o E.H.YOST & co.
, 7344 TETIVA RD.

~::p (608)643·3194
~ FAX 608·643·4439

CALL OR WRITE FOR
FREE BROCHURE

GLA SYSTEMS
Po. Bo. 425

Caddo Mitis. T".a5 75135

903-527-4163
WEI can &JPPIy everything you ntffld for Mat
BIG mobil6 s igna l you have always ",an ltKi!

T~ T"us BugCarllottrcsn b41 cuSlom
""signed to fit YOUR particu lar vehicle

Are yo u ready 10 own the BEST???
HENRY ALLEN W B5TYO •••• TINA ALLEN

Texas
BugCatcher

"The SERIOUS HF Mobile Antenna"

Unmatched in Quality
Unmatched in Performance

Son......on<o.nl 18238
FAX ( ~1 21 M7.eoD7

CIRCLE 113 ON READER SERVICE CARD

-

••

Surs AMATEUR RADIO SlRl'lCl

TOLL FR EE ORDER LINE 1-800-344 ·31 4 4
C"""""'~ U $ . T....

••••••••

Call Us For
Great Prices & Great Service

---

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

\..AMSoft717·938-8249~rn

.-----Iambic Keyer----, ...===
Low Cost - Low Power · CMOS,

Fe"IUtes : Dot & Dash Memory, Low Lev,,1 Aud io
S ldeto~e Gena 'alor with "n board aud,o l'a nsduoor,
NPN open con&do, key&<! output and HIGH and LOW
speed 'M ge. W,l ope rale on loss, than 5V and up to
roV. Bu.lt on a 3 00 X 200 double sidoo. plated through,
sold", mas ked & ch a ract .., sc, ,,,, ned "orcu,l board .
Designed to f'l llllO OUI ORP Transceivar.
Com plGl1i Kit Only $29 .95
Assembled & Tested $39.95
CA r<Ositjents a dd 7.75% sal", ,,,~. SJH: $4, 50 ("" ..""d).

Fore ign o,de'$ add 20.%. For mo,,, info arcatalog,
, ,,,,d I<Jga/ lIM SAS E (52c) 10:

• A.A Engineering :m:
2521 W. LaPa lme I K· Anaheim, CA 92801 • 11.·952,211 4

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

CIRCLE 124 ON READER SERVICE CARD CIRCLE 232 ON READER SERVIC E CARD
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SubjecVArticle Description Author Issue Page Subjecl/Ar1lcle Description Author Issue Page
DYal-barld HaJldl1cld iCOM IC-W2A KA1MOA "" as Selecting variable capao;;to<ll Tutorial K41PV '"C eo
Fieldstrength meier ICEogineering OIGI-FIELD WB9RRT see " Selecting variablecapacitors TulQrial K41PV >OG "FM bansce~ Azden AZ-.61 WB6NOA "'" .e Sola, eclipse Ham radio experimentsJllow-1O K41PV OCT "HFN HF SWR analyzer MFJ·249 WA4BLC """ " Surface-mounl componenlS Collecting surplus WB61GP <e' "InlerlaCll AEA Hamlink Model HL·60 WM""" "UC eo Ten-Tee Argonaul 509 QRPlde~riplionirepair how·los W68VGE "UC n
linear transver1er kil Down EaSI Microwave OEM 432K KT2B "'" as Teo-Tee Argooaul 509 QRPldescriplioO/repair how-lOS W68VGE >OG ee
Mo:;rowave """ak si<Jnal somee klls Dowo Easl Mic rowave WSSK «rea FEB " Type -N" AF ceeoeeere H<.>w to install/use WB2W1K/6 "UC to
Morse keyboard MFJ-451 WB2WIK!e OCT aa Ubiquilous Coaxiat Connector Tut04"ial WB2WIK16 """ to
Mullimode cootroller .'lEA PK-900 N1EWO >OG ae Using arid slabililing ve-ecror
Mullimode simple. repeater Alinoo SR4 WA3USQ "'" " diodes Tutorial K41PV , eA ea
Portable freqooncy counter STAmE K Inlema~onal ATI1-15 Wll9RRT >OG " Using Operalional Amplifiers Tutonal K41PV """ sa
ORP ltansceiver S & S Eogi1leering ARK 40 WOOVGE OCT aa Writing lor 73 Guidelines N1GPH FeB ee
Si"llle"< repeeter system US Digilal OVR501.'1 N1GPH """ .. Writing 10 Congress G\ridelines WB2MGP "'" sc
Sohware .'lEA PC Pakratt 10( Wiooows NIEWO >OG ae
Transceivef Midland 73-005 transceiver WA1RZW OCC " Transceivers
Transceiver kil Ramsey Eleclronics FX-l 46 «rea "'" as Computer Cootrol lor tile Ramsey

FTR-146 ConslrUCtion WD66NR "AR eo
Salellite Opl!r3lion, EME, Space HR2510 Hi·Power Modification Mod~ic alion MemM ReA "ARSENE Descrip~onllaU1lCh WASZIB '"' sa "" Tutorial KB1UM "AR se
ARSENE Descripljonllelemehy WASllB "'" ae "', Tutorial K81UM ,eA ~

Digilal Salellite Gateway Nodes Gel on OSCAR 22 WA0PTV "'" ra Microwave 10GHz SSB ORP Iransceiver WB6IGP OCT sa
Microwave _Ooo~ W68IGP """ ro 'OF RaGon 6805 transce ive< '00' ""' ee
OOC'" .'1-0-13; Field Oay: AMSAT Space Simplest Trans"erter CooslruCtion "'"W FEB ee

Symj>OSium WASZIB '" " SP- l Transceiver ConslJUCtioo WAllTXT "'" "OOC'" Future and current WASZI8 StaH ae Universal Speech Processor COrlSlruCtiOnilransceiver upgrade K9EUt ""' '"OOC'" KITSAT-OSC AFI·23IPacket WASl lB APR "OOC'" KITSAT·OSCAR·23 and future WASZIB ""' se Transmillers
SAREX How-to WASl lB ""' ~ Add aeeere-aese Capab i l~y to
Salellites Newand M ure WA5Z16 '0' sa #IV Repeater! ConSlrUCtion WB9YBM '" ac
Satellites "'. WA5ZIB 0" so Handi-Beacon ConslruCtioo WB9YBM "'" aa.,'" From space WASZI8 "" .. Pretz~ traflSmllter ConsIruC~oo WB8VGE OCT ~

Teaching NASA resources W82MGP OCT sa ORe Crystal-cootrolled WBSVGE '0' ee
Wanla Oish? Consuuction WA8WBP 'eA an ORe Designing ao oulpu! lj~er WB8VGE OCC "' OF Transmitter design '00' "" sa
Tf'Sl Equlpmenl Slmptesl Transverter ConslrUClioo W"W Fe, ze
Accurale low Cost VSWR Meter Con~on A!'" FEB re Techno-Whizzy 1. Part II ODSiconstn.ocl ioo "~ZW "" to
Deluxe Function Generalor CooSlno:tion KCJZQ M ae TlI1y T Modification '00' see se
E.parlded Range Direct·Reading
Ind'-'ClarlOO Meier Construction W8VWX M " Updales

FM Packet Devialion Meier ConslruCtioo N50WK 'ce ee 2 MIltIlf FET Amplifierlor Your
Qscinoscopes TulOriai KBlUM ""' so Handhekl OCT "92 issue AA4AW2 "'" ar
Osc,loscopes Tulorial KB1UM ""' ze Ari e.penmen\er'SPower Supply MAY·93 issue KF9GX ACG zo
OSCrlloscopes Tutorial KBlUM ACG '" Active Antenrla. Using a MOSFET MAR ·93 lSSUol! W21MB ' eA as
RF sweep ge""'ato< Boyd Electronics kiVdescnprion K4IPV '" « Build a Fuoction GerJelator JAN ·92 issue KB4ZGC "'" "RF sweePgene<ator Boyd Electronics kotidescriplion M IPV '0' se COmpuler Coolrol to( !he Ramsey

FTR-146 MAR '93 issue WDBBNA ' eA aa
Theory. Tips, l Ulorials, How-To Compuler Conlrol fO( ll1e Ramsey
\6 Tips fO' Using PCEl Layout FTR-l 4li MAR ·93 issue WOBBNR """ 59
Sohware How·to NaPTG ""' ae Nine to 10 JUL '93 issue NlI l OCT ec

Anracling youll1 How·to N1GPH se' ee Noise Remover NOV '93 issue KaMKEl 'OC as
Challenge of QRP Tutorial WBaVGE OCT ra Pacl<et 00 lhe Mac OCT ·92 issue KDflCMT "" st
Consumer complaints HOW·IO N1GPH "AR sa Prograrrrn able·FreQL>OOCy Audio
Digital Satell,le Galeway Nodes Gel on OSCAFl22 WAOPTV "AR i s GeneralO' JAN ·93 Redman '" ..
'" DescriplioO/sources N1EWO "'" n Tec hne-\'IIl1izzy, Parts 1& 2 OEC ·92, JAN '93 N9JZW Fe, ..
OS?; The WOOle Truth DescriplioMutorial N9FlF '" aa
OSPIOOS DescriplionfTmorial KB1UM FEB ea Miscellaneous Clrou!IS & ComponenlS
Eiecuooc Project Panel labels How-IO MGOK "" « Add Rerrote-Base Capability to
Fiber ceres Amateur radio applications AJONILA6US "'" " ANY Repeale ~ Construclion WB9YBM '" ec
FirSIOSo. How·lo N1GPH M se '" Gray·scale generat04"lconstM:bon WB8ElK "'C "Home·Bre"';ng Your Own RF Filtm ConstnJclionllheory K41PV "" .. Clock IIQuick Tame ripple counter chips Amold "AR za
Hamfests 'Mystery Fb~'IHow 10 h. KB1UM OCC n Har"ldi-8eacon ConSlrUCtion WB9YBM "'" aa
Hom andWIll'" of Coaxial Cable TUlOrial WB2WlKi6 "" rc Home-Brewing Your Own RF Fillers Constructionl1heory K41PV "" se

"" Tuloriat KB1UM "'" ss HR2510 Hi-Power Moddicalion Mod ifica ~on Merrill ' eA """ TulOrial KB1UM ' eA " Improved VOX Mobile E' ler>der Construelion K6YOW '0' ac
Macro Surface-MounlbreadOOard Mlcro Chips General descriphonllutatial KBlUM "'" ro
~""" How·to N1JU occ ee Microwave RF actuated coaxialswi tch1ng WB61GP "AR sa

Micro Chips General dascriptionllulorial KBIUM "'" .. Microwave WaYe9uide coos~ r.o::tion : detector
Microwave Coostructioo pracliceSihow-1O WB81GP '0' za mounlS arid transitiortS WB6IGP OCC zo
MobileCW Operation How-to WB2WlKIM6 ""' " Mixers Mi<;rQwaoe applications WB61GP Fe, eo
Mobile operation How-to KEllUM '" .. MMIC amplil iers General descriplion/circuits WEl61GP "'" ee
Mobne opetation How-IO KEllUM OCT ee MOSFETs Acll\lil anleMaiConstruction W2IMB "'" sa
Mobile operation How-to KB1UM "0' " MOSFETs DescnptlOnic ircu~s WS8VGE "'" sa
MOSFETs Descripbonlcircuits WB6VGE "" ee MOSFETS DescnptroO/circu~s WSBVGE '" ec
MOSFETs Oescriptionic1tclJils WBBVGE Fe, eo NE-60.2 IC Use in ham circuits K41PV F" "Oldreuos Restating MPIV "'" ae Nitleto10 Converter N1It ""' sa
Oscilloscopes Tutorial KB1UM """ so 0u1jlU1hiler ORPldesign WBSVGE OCC ..
Oscilloscopes Tutorial KB1UM ""' " Pa"'''e Docbte-Bataoce M"er
Oscilloscopes Tut"'ial KB1UM ,ce " (DBM) Description/circuits K4IPV "" sa
Packet IntemeVHow-to NI EWO ,ce se Selecting variable cecaeioo Tutorial K41PV ""' eo
Packet Hierarchicat addressi"l¥lutOfial NI EWO JUC se Selecting variablecapacitors Tutorial K41PV ACG ae
Packel ProlocoVlutorial N1EWO """ eo Solar Control-ar Construetion WB5PPV '0' ae
Packel ResehtOn4j 2nYCATV Interference """ 0'" " Solarcomroeer DesignlOAP WBBVGE M" "Packet TexNevtutOfial NIEWO '" " SO", comroaer Wrap·up WBBVGE """ ..
Packel TCpnPilulOr,,1 NIEWO OCT « Su~ace-roount components Collechog surplus W66IGP "'" za
saceet TCPnPllulo"al N1EWQ "'" es Twin Crystal ladder Fillers Conslr(lC1Jon ""'" "'" aa
Packel TCpnPilulorial NIEWO OCC " Two-Fer updated Cons~r.o:: tioO/mod ifo;:al ioo W68VGE ''" sa
Packel TNC-Computer Iin1<llutorial NIEWO "'" " Type "N"RF Conneclors How 10 instalVuse wem"" m ro
Packel TNC-Computer Iinl</lutOfial NIEWO "" '" Using and stabiliZing varactor
Power supplies, buitding small DC How·1O K41PV 0'" se diodes Tulonal K41f'V ''" "Power supplies, high current COr'lStructionlMonai KE9EO "AR to Using Operational Amplifiers TutoriaVcircuits K41PV ""' sa
Redr.o::ing AFI TUlOnal N1EWO ''" " VFOIExciter O!'lPlcoostrr.o::lion W21M6 OCT as
SAREX H.,..-1O WASZIB ""' "' III
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m ·JB Hurley Road- Oxford, cr 06478' (203) 264-3985' FAX (203) 262-6943

, -Arnat.eur Radio
goft.ware for t.he

.:,:., . ,; '.:... :. .. . ... . :.:.:

IBM-PC
. :.. ' .' :.0"

Morseman+ 4.0
The Morse Code Confidence Builder

Mor$eman+ ~ o requires all IBMII:'C or 9OfY\paIille willl ~t
least 512k RAM. and two 1IOPfly d".... (Of on" .5" d"""l·
A hard d, ,,,,,, IS HlGHl Y recommended An Adhb Of
Soundblas1e, compatIble card i5 nol req"';rod. OwtI5HI
orde~ plea... 'nclUde $11 $l>iPfll"ll for lIl' tre'flltl

HamPak 1 _a greal collection of software for the
radio am.aleur. Includes our disb I082- 1 1 ~ and
180\ · 1823. Progr 'lmS for rig~l, satellites. logging.
SSTV, contesting, CW deoodin& ptlCke1, maps and much
more. Also incl\ldes the very popular Morseman+ Mone
Code trainer thai hu helped thousands of hams id their
license or upgrade. This IS a total value of $184.95,
regularly priced 11 S1 19.95, now only S89.95 (SI 19.95 for
35" disks), MUes a greal gift l

HamPak 2 _The WIle as HamPak I, but does
not include M orseman+. A total vWue of SI .50, now only
$19.95 (S I0995 for 3.5" diW)

En2ineerin2 Pak _ Nice assortment of
softwirc for engi~ or technically oriented hams,
Includes programs for circuit analysis, circui t board design.
schematics, radio re5l.oralion and much more A total
value of $60. regularly $44.95, now only S27.95 ($4095
for H " disb).

HamPak Plus - The grand assortment! . All
disks Jiom ow- group one and group two ham collections,
pI"" M oneman+. A $2.50 95 total value, regularly priced
at $159.95, now only SI 1995 ($ 169.95 for lS" disks)

To order, call 1-8Q0.52s.n35 (Ofdet'$ only,
please) and use your VlsalMC. fax
(206)757-8664, or send vl.l mali. WNE 1nc:luOe
$4~, overseas $11 'or airmail.

If you're tired of the frustration that comes
with learning the code, then get a .JlfO\::et1 petfonner
that has helPed thousands upgrade. Over the past
foor years, Mor-seman + haS taken the frustration
out ofMone Code, and put upgraded tickets in the
hands ofmany amateurs.

Morseman+ can do what no other
computer-based code trainer can do ~ it lets YOU
chOOse which training method is best for you, Pick
between random characters, true ranOOrn words,
realistic random callsigns, random QSO's. and
much more. When you're ready, Moneman+ will
even give you a simulated exam, complete with
scoring. You can even send ASCII text files,
generate tests for others (complete with answer
key). or key up an external device throu2h your
computer's seoaJ port. If you have an Adlib or
Soundblaster compatible sound card, Moneman+
will send the cede through it - even with
background static on some options, if you desire.
You say you don't know the code - yet? No
problem, Morseman+ will be Y01lt teacher, and
you won't get "code tape memory" from it either!
All of this comes in an easy-to-use program that
you can be productive With right out of the
package.

lboosands of users can't be wrong, 50 why
not order Moneman+ 4,0 today at our disoount
price ofS24.9' (+ $4 sIh) - a $10 savings over our
regular price.

• • •
I . Tired of
strugg ling with

the code? .

renaissance software &
aevelopment _

killen plaza box &40 - killen - al- 35645 :;::'<:
. ' .

Availabie
frO/a )'JIU

mier...

Add $4.00 Shipping « Handling fa- first battery.
$1.00 tix each ao:n battery - u.s. only
Connecooe residents add 6% tax.

l@r ng
replacemmt5 fiJr
JiN8.12 YAI!Sll~
BP-llfi JOlM _ $63.00
PB-l3S 1lF1iWOOD!DDa $49.75
FJIP·2(4) AUMD lSOOma $62.00

Now Only 140Eail
• One Year Warranty
• Matched cellconstnxtion
• Case re-hiildseIVice
• Long life, extended operating time
• Made for HAMS, by HAMS

DJ-162TD 2 Meter HT
2M (Ax 137-174/TK 144.148). 20
Memories + Cal! channel. DTMF
Encode and oeeoce.rcoe En
cooe (Decode W/EJ6U). Pagi ng
functions, Scan ning. etc. Comes
with AA cen Battery case, see
below for Ncad Packs/Chargers

DR·592T DUAL BAND MOBILE
4 5 Walts/ 2M (Rx 137- 17 31Tx 144 , 148). 35
Watls/440 (Ax 410-4701Tx 440-.450). Head can be
remoted up 10 161,*1 from radio wnh optooar EDC·
20. Cross·Band Repealer. can be turned on and off
remotely. frequencies can be changed. ajtrcm your

__ --'HT (D R-592T requires EJ·8U l o r HT Remote
Control). 30 Memories + 10 addWonal automatic

repeater memories + 2 call channels,Tone Encode. remote conlrol/DTMf encode
microphone included ,

Options: EJeU DTMF Decoder $43.95 EJ7·U Tone Squelch $62.95
EDC·19 s-st Remote Kn $36.95 EDC-20 16=A Romote Kij $39.95

Tl>ese are .""'" oIlhe besl deal. oj aIIlirne. where C8n you lind a braoo new
2M14'0 Mobile lor ",>d... 5500.00 IN"" al l _ laa....r.... Dual Sand /-IT !or Uh<!er
S3OO, Of 2 1001'" HT for under $.2001

To order. send check or money ortlcr with $8.50 for sh,pping. along wrttl
you, shipping address (sorry no U.S. Post Office Soxes. UPS will not
deliver) and Telephone number to:

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

EBP·1ONA/12NA CBn l>o> U"'" ,.ilh It>e EDC37 Sm"" Chatll<" or wall Ohorge...
EBP-1ONA 7.'ZV . 700MAH only $45.95 EBP· 12NA 1'ZV . 700MAH only $59.95
EDC·17 c!larg<>r lot EBP·10NlNA or IODC· '8 ,.all dlatll'" 10< EBP· '~A '15.9 5

0pl""",1 B~"e'l' Pac.. f<>I OJ-SOO /I, DJ152·Tl)
EBP·1ON 7.'ZV . 700MAH 0f11y S25.00!!

DJ·560T Dual Band HT
2M (Rx 130' 174ITx 144-148).
440 (R K 400-520ITx 440-450).
40 Mernoue.s + 2 call chan
nelS. Tone Encode a nd
oeccce .orvs Encode and
Decode. Paging s Scanning
Functions. Auto Power Off

Buy ;wr radio
fivm the mtl1UifaduTer.

Buy the bal11Jypad;
fivm Periphex- where ba1t£riel

are our only business'

"lliiiliiiPG'RlPHG'X iI,~.
the only thing low obout our charge is the cost...

1-800-634-8132

CA R« do"'• .0.<:1<1 a 1/4" s"... T C.. r"oIM:l"~ 1«1_• .,..,... send U,S, MOf'II!\I Otde' • 517,10 tot .~"II

" yOU wi"" more normalion pIN nd a SASE 10 th e !'t><>te addr..,. F<>< COO ",<Ie"" oaK (310l"3'J.-51l6Q.
s._ """,." s-n 'w ouoide of CA c. ij !6OOl933·HAIM ond I va • meosogo
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Poofo A Darryl Widman KF6DI checks for signal from his short-burs/lransmitter
at the bas8 of fh8 tree behind him. Its J anf8nna is camouflaged in the upper
branches. Can you see it?
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Canadian Capers

My last visit to Quebec was memo
rable because at a great Monl real

quency, Ticket stubs were given cut
sequentially at each T, and the lowest
numbered stubs would determine the
winner in the event of a tie. After the
hunt. we learned that there were seven
foxes. Five 01 them were hams using
handle- talkies, positioned at various
ocanons around Ihe convention prop
erty,

"The last two foxes were more diffi
cult," Tom wrote , "One was remote ly
operated in the middle 01 a large open
field of tall grass. It was imposs ible to
see unless you were stand ing directly
over it. The last one was even tougher.
A ham had it hidden in his briefcase
while he miiled around the flea market
as il he were shopping . There had
never been a moving T at this conven
tion before.

"By the way: AB5CK continues,
"the ham carrying the btercase was
the same guy who pulled off a trick T
at the coovennoo the year netore. He
positioned t urnsen In fhe middle of me
flea market with his rig hidden inside a
gulled video camera mounted on a tri
pod. Most of the hunters ran right past
him, seeking other 'r's on the same
frequency.'

It's great 10 see the number of ham
test hunts growing. 1993 was the firsl
year for T-hunting at the ARRL stale
convention at Virginia Beach, Virginia.
Jeff Goldstein N4AVJ knew that most
competitors would be beginners, so he
made his hunt fairly short and simple.
But he put oul a few decoy pseudo
Iransmitters In me field at Ihe end poinl
10 make things interesting (Photo B).

signal pulse on a heavily-damped S
meier. A fast bar graph or audio lone
strength indicator worked much better.
A Doppler set is usually the best
choice of RDF gear for a hunt like this,
but I didn't have mine along. Only one
team used a Doppler tha i day. That
pair did not find Ihe lransmitler, proba
bly due to copious signa l renecttons.
The others did, eventually.

KF6DI 's Twas 40 miles up the
coast in santa Barba ra, nestled in
heavy brush at the base of a tree. The
J antenna up in the branches was well
camouflaged with green garden hose
around the elements (Photo A). Not tar
away was a box at the base ct another
tree that uasneo and clicked at the
same rate as the real T. Anyone fiod
ing and reporting this decoy to the
hunlmaster wasted valuable time on
this nrst-nocer-wns event

Hamfest High Jinks

Mosl regu larly scheduled 'r-nuots
have a set of firm rules that bound the
hunt area and establish the expected
hidden T on/ott timing. These rules
usually prohibit moving or multiple
transrraners except on advanced level
hunts, At conventions and bamtests.
however, there need be no hunt rules.
Hiders have much more latitude. A
valuable prize warrants a special chal
lenge. Some hiders say, "U the hunters
don't complain, the hunl wasn't hard
enough.'

The two-hour en-root loxhunt at the
1993 ARRL Texas State convent ion
was net too hard and not too easy. »c
cording to hunter Tom Lewis AB5CK,
"The only information provided was
that there were multiple T's transmit
ting at different limes on the same fre-

Photo B. Is if a fox or a decoy? James Lambert KC4YIW and Clifton Ireiand
KN4DV check out a mysterious box during the 1993 Virginia Beach Hamfest
T-hunt.

Radio Direction Rnding

T first or have lowest elapsed mileage,
depending on the rules of the hunt.

In previous "Homing In" columns,
I categorized the sneaky, yet legal ,
techniques for conrounornq hun ters,
namely:

t . Deceptive s~nal parameters
2. Apparent inaccessibility
3. Indirect signal paths
4. Concealment and camouflage

I have explained tnet a hunt can be
made easy or hard depending on the
hider's cncce of power level, antenna
aiming. signal polarization, and trans
miller timing. Darryl Widman KF6Dl
must have read this because his trans
miller timing gave tits 10 participants in
the advanced mobile hunt at me 1993
ARAL Southwestern Division cc nven
tion in Ventura, cali fornia. Each signal
burst was only a l ifth 01 a second in
durat ion. Transmissions were six sec
onds apart.

As a hunter in this event, I can at
test to the difficulty 01 trying to read
signal strength 01 a 200-millisecond

PlOYS and Pranks
"If I had to choose just one part 01

ham radio to do all the time. it would
be transmitter hunting. 1love it!" Those
aren't my words, though they could be.
They came Irom Tom Lewis AB5CK 01
Grapevine, Texas. Hams Irom all over
have expressed similar sentiments 10
me in letters and e-man about radio di
recnon linding (RDF) activities. 'r-hunts
and Ioxhunts (as competitive RDF
events are called) continue to attract
new part icipants across the country
and around the wortd.

Be prepared tor adventure when
you set out on a mobile hidden trans
mitter hunt. You never know where
you'lt end up and you can never be
sure what you'll Ilnd. A good "lox" will
have some surprises planned to cnar
lenge you r RDF and deductive abili
ties, Your fellow hunters will be doing
their best to see Ihat you don't find the

Joe Moell PE. KOOV
po. Box 2508
Fullerton CA 92633
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$1295
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", lRANSEL
7lCHNOLOGIES
ADIVISION OF W ELECTRONIC INDUSTRIES
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1 (800) 1&1321

Model TSC1
Transe! Suctoon CUP
Mounl,ng Kft
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'Our products speak... for themselves'

GET-TECH
201 RILEY ROAD

NEW WINDSOR, NY 125!3
1914)564-5 347

D1GIT:\L \ "01([ RECORDER

~ AudioQill
J UP TO 211 SECOfIDS AECOfIO TIIIIIE
" UP TO ' MESSAGES
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Subscribe to
73

Amateur
Radio
Today

Call
800

289-0388

ROANOAK DOPPLER DF
Alias! !hera is a P c. board
to build tha famous Roanoak
Doppler Direction Finder.
Good for locating interferenceI
Ready to assemble board and
components. ..$87.50
'Transmitter Hunting"
TAB Books 323 ppg . .$19.95
(The caIbalion proceO.n for ... U'1it
can orty be fotnd ... this book.)
califollia r! .ct"flls add 7.75'" sales to..

Douglas RF Devices, P.D.Box 246925
Sacramento, CA 95824~925, (916)688-6647
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North American Shortwave
Frequency Guide

5 - 30 MHz lisbl"lg ot al srocwave act,v,Ty,
h ied in Irequeocy order.

Inlernallor\al BroadcaslS110m around
the world. M,Il!aTy and Public sevces.
AI broadCaSl modes. The most handy

relerence book~'O"""~band.scanner P.O.~~~~~
Burbank, CA 91507

1
8 18) 843-4080

Fax 818) 846-2298

Vol 5A for Kenwood, Icom &
Scanners

Vol 58 for Alinco, Standard, Yaesu,
C8's & others

RadiolTech Modifications 5A & 58
E~panded RX iTX Modifications & alignment controls

_.
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""""'.~
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•
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Federal Government
Frequency Assignments

A must for scanner listeners

New Amateur Publications

Frequency use assignments tor Departments or
Agricullure, Arr Foroe, Army, Commerce, Defense.
Energy. HeaJ(h and Human seoees. Hous,ng and
Urban Development Intenor, Jostce. Labor , Navy,
Slate. Treasury. and Transportation. Also 29
Independent Agencies

Rad loiTlJch
Modifications

e.0: c1,
o.~ 0

-.. " '" ....

"""

Programmable Features
o fqht 11'09'.'"'- I '.....~
o CW 5()fIfI(1 /rrJtr1 , ., 99 ""'"
o ID -.rill' '""'" ".,." 199 _
o ID Il/lIIrl 01/ _ /rom () 99 Il!IQIOCI:I

o or _ ~ IrrJtrt 100 N ., .n» N
o ffonI (XnII rll!Iloll" __ ""'" 0 ., 9 9 _
o or " IICW _ _ ,

o M,,,,, lu'" on ,,,e. , .85" 1 12"x0 35"
o iltallV ~f IrMlU""

o All oonnec1,on, maoe Wlt~ mlC' omo ",a'u'e PI~ ,nO SOCket W' I ~ CllIor to<lo!O" ""' "",,11<:0
o CMOS mlCrlljlrOCeSS<ll tor low >(Ilia\!". low t u,,,ol opera:1On 6 to 20 VOC un'"ljulillM a1 oma
o lOw OoSlorlrDn . lOw Impoda,,<:e. adfIJ, IIOIe $I",-""a.e ClJt~ u l 0 10 4 volt, P"Jk 10 peal;
o Crystal cont'lll 18Ol lor ~I(l~ liCC''';lCy
o T..",mrner m oulput (10 ~ey Ir~n5l'lll ier w~'" ID 1$ bem~ """ ). 's an iJP"f' COIIeCW

I !~n"SIOr 1""1 wil h.Jnclle 80 VOC it 3!»'na
o F~O proot ilf"l'Nbie ...,m SUPI'l llO <eytIOiI rd
o Cot1hn'llillOi'l _ III , rIOoC.lle accepltKI Pi'~mcti!,. plus looes 10 InOtCoille prog';Jf'I'J'll'"9 e"01
o All flIll9'iIi'l'IITlIII9 e Slore<l III I _-WIll oe IH'llO!J who:~ 1N'I be 1IIe~ at a....,. I",,"
o l,lesSlge 1e<'lO:~ wet 200 t llalar:1rllS ICX"ill
o Trrwer 10 w~~ aclloe ~'\ln 01 lOw

o IIlfIICo1 ID .., ttl ar:1 '~ ~ 01 low W I hoI0 01' 10 ~nt. W llOd " CIe<I' 11 ',~ '11C

o (lerIe'~ <epMer tXiOl~, IOfle II eM (II ""'" I'...""sSl{lll d enID'IlC

o tloutMe socled \1:>1 l OCI I'lOOnl."II h.J'iJW¥e ~Ioe<l lor Q"",," 1J'O,r'1l''''O

o \kIerr. "\I lel"Watu~ 'ange - 30 ""'.... C 10 .. 05 deg'~ C
o Fill one yWf w¥ ' lO'y w"eO ~"'rer:I to lhe t.c1ory tor _,
o IrlT'lllGIle _ &'I' -V

Compat ib le with Commerc ial, Publ ic Sale ly, and Amate ur Rad io
applicat ions. Uses inc lude Repealer Ident ifiers, Base Station Ident ifiers.
Beacons, CW Memory Keyers, etc. Greal lor F.c.C. ID Compliance.

$89.95 each
progr. mming ~lJy~rd JncludlJe/

10·8 Automatic Morse Station Identifier
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Photo C. Christie Holoubek K@fU is under the faltered slraw hal. playing a "bag
lady" as fox for the Fullerton RadiO Club's monthly nighttime mobile hunt. Look
closely rc see the ballery in the cart.

Symphony concert. On my next trip
there, I want to go T-hunting. It has re
ally caught on in recent months. "In
trepid" is the word ro r Montreal T"
hunters, as they hold hunts al l year
long. I guess I need to add snowshoes
to the suggested hunting gear list!

Eldor Gemst VE3HUG reports Mon
trea l T-hunt activities in the
marcOgram, his club's newsletter, and
also on CompuServe , He says that
most hunts are interclub events among
the two English and four French ham
organizations in the area. His descrip
tion ot the September outing shows
the extreme lengths to which Quebec
foxes go to foil hunters.

'The organizers at this hunt work for
Hydro Quebec, so they had the full re
sources of that organization behind
them," Eldor wrote. "All the bearings
led to some railroad tracks with Quite
heavy brush on both sides. The tracks
were fenced in. although the fence had
some barely human-sized holes in it.
The trick was figuring out which side of
the necks the fox was hidden on.
Crossing the tracks cou ld be easi ly
done only in places about three miles
on either side of the hottest signal
zone, so you had to be prelly sure
what side to approach from."

"We guessed wrong ," sa ys
VE3 HUG, "and we had to crawl
through the broken fence. At this point
we were certain that the T was some
where inside Ihe fence either in me
bush or near Ihe traces. We searched
high and low and eventually found it on

the other side of the tracks . Outside
the fence was a lillie dirt path with a
"No Trespassing" sign. Barring en
trance to the area were two cemen t
posts with heavy pipes in them. At the
top of the pipes were caps with a
length of chain attached."

Eldor continues, "It turned out that
those posts were fakes! The hiders
had poured the cement terms around
metal-colored plastic pipes and put
plastic caps on top. They looked abso
lutely real. Everyone was certain that
the fox lay behind the posts, either in
the brush or by the trac ks. But the
transmitter was actually inside one of
the pipes. Th e nu mbered tag s for
hunters 10 take, showing what position
they came in, were only a quarter-inch
square and the numbers were in Ro
man numerals, The material was some
kind 01 meteuzec stuff laminated with
plastic, the same color as the pipe.
You'd look at the numbers and think it
was some kind of identification 01 the
pipe. Incredible!"

That hunt will be hard to top. but
you can be sure the next hiders will try.
Note that the T was not actually inside
the "No Trespassing" area . which
would be against the rules on mos t
hunts . Usually Ts can be hidden on
pri vate property only if the area is
freely accessible to the public at no
charge and is not posted as a "No
Trespassing" zone.

Shopping Cart Shenanigans

When asked to name a memorable

T-hunt, most ROFers will bring up one
in which the T was concealed in a
particularly clever way. It doesn't have
to be a grueling event like the Montre
al hunt described above. Christie
Holoubek K01U sho wed her acting
skills by portraying a bag laely In a
mall parking lot on a FUllerton (Cali
torn ia) Rad io Club night hunt. She
pushed a junk-laden shopping cart
around the lot 'or three hours with the
transmitter co ncealed among ui e
refuse (Pho to Cl_ After 15 miles of

mobiling and a drive around the park
ing lot. would you have suspected
her?

Shopping carts are "liberated" from
supermarkets every day , but Gary
Holoubek W86GCT asked permission
to borrow th is on e. "Don Frlzieile
W6HRC and I went to a store and ex
plained to the manager what we
wanted to do: he says. "In case se
curity guards thought we had stolen
the cart, we had the manager give us
his business card with a note on the

BUY AMERICAN, BEmR PRICE AND QUALITY

Fo r a lim ited time , f you order PC HF FAX $99 (see our
other 00 in lh,s issue) , you can add our new and rmprov ed
PC SWL 3.0 fo r 580 .00 "'slead 01 OIJ r regular low prce 01
$99.00

PC $WL conta ins the hardwa,e. software , Inwl.lC1lons
and f requency usts needed to allow you to receive a vast
v ane1jl 01 dlg llal tlroadCaStS I'ansm ltted over shorlwave
race. All yOu reeors any IBM PC or compa!<ble compuler
and an SS8 ShOrtwave recevee. The pnXluel cons" ts 01:

Dem Od ulator
Dig ital Sig nal Processing Software
200 Page Tulo"al Reference Manua l
W orld wid e Utility Frequency List
Tutoria l A ud ;o CasSelle w,lIl Samples

PC SWL automatICally decodes Morse code RTTY.
AMTOR SITaR. NAVT EX and ASC II

PC SWL lets you tu ne in on wor ld press services
meteoro logical tl' oadcasts, ham , ar;!<o operato<s, coasta l
shore stations, ay 'aM n telex and much mOte d,grtal acton
on lhe Shortwave bands. Wny pay !or anotne, expensive
box wilen a s,mple e-rertace and your PC eM do the lob?
A DVANC ED FEATURE S:

Tun'ng Osc,IIOSCOpe
0 19'1'" W ayef orm Presentations
Auto Call tJral i<l'l and Code Recog~lt'on

Cont,noously Tunab le Fliter Freq lJOf>O Ies
Variable Sh,ft
Adi ustab le CW F i~er Sens~ lvity

UnaMended Capt~re and Pront<ng
Inlegrated Text Editor
Integrated Log aro Dat abase
She ll to ODS appllCal lons
Seamless InlegratlO" Will> PC HF Facsm,le

CSII o r write l or Ouf complete calalog 01 prodUcts,
Visa " Mut..'Card welcom e,

Why buy a TNC?
PC HF FAX +PC SWL $179.00
SPECIAL COMBINATION OFFER

Software Systems Consulting
615 S. El Camillo Real, San Clemente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568

The SG230 SMA RT-TUNER i5 I~e best HF aulOluner at any p' ice. and 10
promote a prod""l lhal is mace In lhe USA, wo',e ollerlng ~ at the guaranteed
besl price 01 only S449,OO !' WHY THE SG23Q? BECAUSE: Wt"len you lune an
anlen.-.a al Ws base you are resonabng the anteMa, inSload of just mal<:hing the
coax to the radio a, with Olher luner, sucl1 as the AT50. ete. The resu~ YOUR
SIGNAL G ETS OUT MUC!i eETTER. The KenwOOll ATW, AT450 aoo other
'>milar tune's can only mal<:h 3;I mismatcheS (YES ""IV 3:') so l orget metcl1lng
anylh'no bul a fainy deCenl antenna, The SG230 can match from 0.5 Ohm to 10
kifOhm anlen""s (up to a 200:1 fTIIsmalCl1l. so jl can easily matc~ random wires,
dipOieS. rajn-guners, ,Mpping carts. etc. The resull MORE POWER,

To ord ... . ..... check Of money ordor with $ll SO 10< sI\;ppi"ll. along with \'OUr shipp<"II acl:Ir.... (sorry no U.S. PosI
orr", e _ n, ups will not delive'l end Te~ nunt>er '0;

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Ro.denl. Add a 114% sales T... Canodian R"""""," please ....-.l u.s, Money Orne< . 517,10 lor ohipplnv,

If you wish more inform stjon please send a SASE to me above acldress. ForCO O orders , call
{3tO)433-5860. outside of CA call (800)933-HAM4 and leave a message.

Serving The LORD
Sir>col987

The SG2000 !iF transceiver's type accapled f", e<>mmercial and marine seN ice
made witll tradiuo.-.al u.s. commercial radOo quality (arwl 01 COO<U il Can be used
"" the h<1m bancls also), Whiie Ihe Japanese rM",s have 2 ~nal translst"'5 mat
Slrain 10 pul out 100 WM5 on the low bandS and ""Iy 75·65 watts on ten melers.
lhe SG2000 h<1 S " large \ran,"stors tM t loal along al '50 walts on ALL THE
BANDS INCLUDING 10 METERS' Some 01 1M SG2000 fealures are: I) A
conlrol head remotable (nQ s.pecial kit necessary) up to 150' away !rom me rig,
parlee! tor aulomobiles and boals. Up to Bneaes can M ulillzed and used as
jnlercoms also. 2) The largest OjSpla y 01 any HF Iransoeiver. 3) 644 pre
programmed memorieSand 100 user programmable mem",ieS. 4) Operable from
·50F (-45C) to 1ll5F « ll5C) . You want ~ua l ilY right? Here is wh at EVERY
502000 musl e.-.!l.ne I)Ofo, e mey·'. s~ lpped f",m the I""tory: I ) They"e faciO,,!
a);gned. 2) EVERY SG2000 is M yed oown a11u~ power (CW 150 Watts) InlO an
open antenna fo< aboul 10 secOn<ls. lhen oonnec1ed to a shorted anlenna and
keyed <!Own for an adOjj..nal ' 0 seconds, 31 EVERY SG2000 is put In the

-BURN-IN" raeW and ~eyed down fo' 24 hours non_SIOil al lull pOWll r CWo000'1 try thai Wilh the to'e,.n rad..... 4) EVERY SG2000 is
men 'e-<:hecked fo< aljgnment ane put in the "TORTURE RACK- ""'e'e lhey .,e keyed on and on every 10 SOCO<1dS for 24 hours, 51
The SG2000 IS lhen 'HlValualed and all coollol lunclions a,e verif",d to ensu,e lhal 1he m<roprocesso r jS up to spec. Tl-lEN AND
ONLY T!iEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY,

The IXl!lom , na is pri<:e. you know r.ow- e.pensive cOfTVTlerclal rigs are fIOrmaJly. unl;1 DEC 31 we Bfe seiling lhe SG2000 llELOW
OEALER COST at only 51,585.00eaeh!! Thars a S4OO.00 sav ingS' We guarantee the best PriCe.
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Photo D. Trust your tnstrumems, not YOllr ayes, when sniffing. This hoIlowed-out
phofW book in a hotat lobby contained the T at a hamfest beginners' hunt.

back. He was willing to loan us a
brand-new cart, but we picked out a
rally looking one wit h good wheelS.
After the hunt. we took il right back:

Even a so-called "beginners" hunt
can include a clever concealment sur
prise. At the aforementioned conven
tion in Ventura, canrcmre. KF601 put

on another event especially for brand
new RDFers. It was an on-foot hunt
on Ihe hotel grounds. Darryl encou r
aged everyone to give it a try. even
those with no special RDF gear. (The
"bod y shieldi ng " maneuver with a
handre-tanre or scanner was ade
quate lor getting bearinqs.)

As usua l, most of these new
hunters assumed that the hidden T
would be in plain sight, so they hunt
ed mostly with their eyes, not their ra
dios. That was the wrong thing to dol
The rig was concealed inside a ncr
lowed-out telephone book (Photo 0)
undemeath a pay phone In the hotel
lobby. Most hunters 19nored the mno
cent-lookIng White pages and kept
poking around for something In plain
sight that looked like a radio .

Many memorable T-hunts involve
lakes and rivers. Baffling bearings can
result when the signa! source is at the
surface of a body of water. due to sig
nal reuecnons from nearby and dis
lant shores. For one Fullerton Radio
Club hunt, Erik Schoedl N6NWW arc
Michael Foster KC6NHJ transmitted
from a rubber duck. No. not a tlexjble
helical 2 meter whip, I mean a real
rubber duck, floating on a small lake
in Tn-County Park. The real ducks Ig
nored it, mostly.

Marty Milche ll N6ZAV and Byon
Garrabrant KD6BCH went a step fur
ther, trying for invisibility on an Or
ange Counly night hunl in October.
They attached a thin 2 meter whip to
a piece of black-painted styrofoam
and attempted to float it onto a lake
wilh miniature coax back to the trans
miller on lhe mUddy shore.

"We put ballast under the styro
foam to hold the antenna erect ,' Mar
ty says. "Apparently something tan 
gled underwater and the thing kept
si nk ing . My RaCon foxbox got

soaked. Ne xt time maybe we 'll try
putting the T In a racro-ccoircueo sub
marine. We could eiiminate the coax
arc be able to raise and lower the an
tenna!"

Keep It Fun

As you can see, being the hidden
fox Is an opportunity 10 unleash all
your creativ ity. But don't forget to be
lair and to match your subterfuge to
the skill level of the hunters . If the mao
jority 01 them are beginners, go easy
by giving plenty 01 signal. frequent (if
not continuous) transmissions, and
lots of encouragement. Give them a
chaHenge. but not an impossible task.

As your group's average skill level
and equipment inventory increases
toward Ihe "expert" category, you can
make hunts tougher by shortening
transmiss ions. lowering or varying the
signal level , increasing distance. and
including stunts like those described
above. Of course you won't do any
thing illegal or make the hunt unsafe
for yourself or <my hunter, will yo u?
Remember thai il partic ipants don't
have fun (however they define It) ,
they won 't come out to hunt you again
next time. Your goal should be to in
crease the level of camaraderie of the
hunt group.

Let's hear about the clever pranks
taking place on you r local roxtumts.
Mail pholos and stories to me at the
address above. You can send e-mail 10
JoeMoell@cup.portal.comvla Internet
Of to 75236,2165 on CompuServe. iii

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

1691 MHz Weather
Satellite System

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model rssr-coax ass'y $65

Track II Satell ite Orbital Program. Tracks ALL
satellites, world map, print out $99

1691 MHz Loop Vagi Antenna
model 169HY(N) $99

• New 2 Year Warranty
NOW CELEBRATING OUR 25TH ANNIVERSARY

Manufacturers of Quality Communications~

-Repeaters -Standard and
-Links Computerized
-Remote Base Controllers
-VHF, UHF - Standard and
- Receivers Computerized
-rransmnters 'E ' Auto Patches
- Antennas EXPANDABLE REPEATER SYSTEM -Duptexers

-A NEW CONCEPT IN REPEATER DESIGN, THE !::ii.£rO--.::E:: IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUOE A COMPLETE RECEIVER,
TRANSMI TTER. COR, FRONT PANEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED,
19·INCH RACK MOUNTABLE CABINET.

- THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON.
THE ADD ONS ARE- HIGHER POWER. 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH. OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
DUAL BAND OPERATION, ETC.

WRITE OR CALL FOR OUR COMPLETE CATALOG

MAGGIORE ELECTRONIC LAB. 8 IZ
600 Westtown Rd. West Chester, PA19382 Phone(215)436-6051 FAX (215)436-6268 Telex499 0741MELCO

Hi Pro Repeaters

$85

$349

$450

$250

si

1691 MHz Hemt Pre-amp.
model TS-1691-P, Amp

1691 MHz Receiver
model TS-1691-Recvr

Decoder Board & Software
model TS-VGA-SAT4

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

II a:J
SPECTRUM INTERNATIONAL, INC.
Post Office 8011084, Dept. S
Concord, Mass. 01742, U.S.A.
Phone: (508)263·2145
Fax: (508) 263·7008

1691 MHz Loop-Yagi Extension
model 1691-LY"XTN
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HAMS WITHN"CLASS""''''
Carole Perry WB2MGP
Media Mentors, Inc.
Po. Box 131646
Staten Island NY 10313-0006

Instructors' Workshop
This past summer, I had the plea

sure of moderating the workshop for
teachers and instructors at the Texas
HamCom in Arlington, All those who
attended for the tUIl f ive hours re
ceived continuing education credil for
0.5 units. We had 80 folkS who came
to get ideas and Share experiences of
using amateur radio in the classroom.
It was great!

Due to the length 01 the workshop, I
wanted to be sure to have some lively,
interesting speakers. I think thai ev
eryone in attendance will agree that
every speaker presented valuable in
formation in an "entertaining" manner.
Matt McCUllar KJ5BA spoke about his
and his club's efforts with weather bal
loons and ham radio. He no t only
brought us the actual box the rig was
packed in, he had a woncertur slide
presentation of actual balioon-in-flight
pictures to show. The visual aids that
each speaker used added a great deal
to the presentations.

Vicki Gigante KA3PBS not only
joined me as ccsoeaker at the ban 
quet that weekend, she also made a
terrific presentation at the workshop.
Vicki is in Charge ot shuttle retransmis
sions at the Goddard Space Center.

She spoke about SAREX (Shuttle Am
ateur Radio Experiment} and its use in
the classroom with youngsters_I agree
with Vick i, based on first hand expe ri
ence. that one of the best and mosl
excit ing things you can do with kids In
the classroom with a radio Is to give
them an opportunity to speak with as
t ronauts.

Cynthia Wall KA71TT is the talented
author of children's books that tncor
porate amateur radio in the story. It
was a delightful experience to meet
with her and hear her sllggeslions on
using the books to help provide high
motivational c lassroom reading
lessons. I can really recommend mese
exciting adventure books as an enrich
ment activity in a ham radio class.

My good friend Jim W ilmerd ing
N4MDC came from New Orleans just
to participate in the workshop. rm so
glad that he did! Jim is one 01 the net
controls on my CO All Schools Net on
Tuesday s and Thursdays at 17:30
UTC on 28.30<1 MHz (after 10 minutes
21.324. and then on 10 14.325 MHz if
you hear nothing). When lol ks can't
hear either my school or Gordon West
from California, they can probably pick
up Jim in the middle of the country.
J im is th e principal at St . Martin's
Episcopal Middle School. Our two
schools have corr es po nd ed and
shared numerous school-Wide projects
as a direct result or our radio contacts
each week. Jim spoke to the group

Photo A. Jim Wilmerding N4MDC.

Photo B. Connie Dunn KB5LES.
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about how to approach an administra
tor when trying to get a radio program
into a school, His input was excellent.

Connie Dunn KBSlES was my ne
son with the convention most ot tne
year. We became instant friends. coo
rue is very act ive wi th the Yls and
does a super job editing their oubnca
non. She spoke about using packet ra
dio in the classroom, and had very
good slides to demonstrate what she
was explain ing, Connie Introduced
Kathy Hootman N5VKY, a teacher at
Sanger Middle School , who talked
about crea tive lessons with packet ra
dio in her class.

My Iriend Bob Scupp WB5YYX is
Vice Director of the Rocky Mountain
Division of the ARRl. He informed the
audience about Ihe League's ability to
support educational efforts. The new
telephone number available to non
hams on ly Is 800·32-NEW HAM to
have questions answered. He provid
ed Ihe group with literature tha t the
ARRl makes available to teachers.

It was also my pleasure to lntrocuca
the Geisen family who drove up Irom
Houston to appear at my Youth Forum
the next day. Marie KB50PB, Shalon
KBSOMY and linda KB5POW are
home-schooled teenagers who have
integrated ham radio into their studies.

In between these speakers, I man
aged to do some of my own lillie pre
se ntauoos. I showed a vid eo thai
demonstrates ch ildren in my class
having tun on the radio and with ra
dio-related act iv ities. I stressed the
im po rta nce of using ch ild-oriented
materials The group real ly enjoyed
the other video I showed, astronauts
l oo li ng around lor the camera to
demonstrate weightlessness and how
life on board the shuttle can be tun at
times,

I am indebted to the talented peo
ple who did presentations at the In
st ructors' Workshop so that others
could benefit from their expe rience.
Readers of the "Hams With Class"
column know that I am a firm believer
in the value 01 youth forums lor the reo
cruiting of young people into the hob
by. It is also very obvious 10 me, after
having moderated several teacher
con l inu ing education courses , tner
they can inspire and motivate teach
ers to incorporate amateur radio in
their classrooms. The sharing 01 ideas
wilh a good group of presenters is a
dynamic, exciting and educationa l ex
perience.

Don't be afraid 10 organize one at
your group's next larga gathe ring, and
let me know how it works out. II



• Two RS-23 2 Ports wit h fu ll Modem Cont rol
Sign.a ls

• Individ ually Se lect.able Address .and Interrupt
(2-5. 10.11. 12 and 15)

• FREE Technica l S upport
• 16 550 . 5 t andard
• Maeter-Ca rd. VISA and COD accepted!
• Next Day Service available!
• 30 Day Money Back Guarant ee
• Part #3088 PRICE: $89.00

SEALEVEL SYSTE MS INCORPORATED
e.c. BOX 8 30 10 2 w. MAIN ST.5EALEVEL LIBERTY, .e 29657

(803 ) 843-4343
CO_UNICATIONI & 1IO FAX (803) 8 43 -3067

2 Addit iona l RS-232 Ports for
HamWindows™ !REPEATER MAPBOO/(

NEW!
1994-95

NOW INCLUDES
AUTOPATCH
ANDCTCSS

TONESI

....."!!OSO' S INCLUDES:

r IfORI: =M~
:=-="":,,,,"'!:-!.IITERESnIlGI 440 MHz

OUr new WORLDWIDE RADIO ~::::
ATLAS will help make your Our (J.lOI1ty Repeater Maps are now
QSO', more tun and available In book fom1I That's right,
interesting. When you talk to ou new book inclUdes o. U.s.
an overseas hom you will Stoles, all Canadian Provinces,
know more about his Mexico, central America and the
country. Includes radio and Carribbeon! Maps show city
geogrOPhlcol information fOf location, repeaters, highway$, hom
OV8f 3~ countries. More dealers, and tourist informationl
~Sl$ PERFECT FOR TRAVELI More than 175

19.95 ~~ERTOOAYI 9.95
1/f/;/_IIfIl&4m1AU' /;///DES IlEI'fAmIAUn

A whole new way to SETS A VA ILABLE" Repeater mops lor
enjoy ou map cords' fl · AI{, WA, OR, 10 , Mf,JIV every state plus

regional guide n -Al. CA. HI, NM, tN. TX Conoda. Maps a e
includes six bnInoted U · CO. Mr. ND, SO, UT, WV full color nd
~ --'- ..... bou-" IA- IA, KS, MH, MO, NI', OK ,0
~I...se c ........., spl,... ' .... f5-AJ..AR LA MS Me) OK laminated In plostic.
he eosYcndUS8· ~ t6-Al, GA, Fl:LA:MS,iN Shows 2m. 220, 440,

ndy, super f7- KY, MO, NC,SC,\A, WV 900. and 1.2 GHz.
regional trcv&lJ$9 9SIl!· IL IN, KY, MI, OH, WI Newly Upd¢edl

PUIS $3.00 SM 19- DE, WI, NJ, NY, OH. PJO. ArId ..... ..., 95eo
OlOllLAMlNArtO • """P' • •

•

CIRCLE 33 ON READER SERVICE CARD CIRCLE 364 ON READER SERVICE CARD

C.M. HOWES
COMMUNICATIONS

Kits
from

Townsend Electronics, Inc.
P.O. Box 415
Pierceton, IN 46562
219-594-3661 FAX 219-594-5580

NEW KITS!

C' ;", "' "~~"" 'Y ""h ".0111. ' M' ·.., .. le< ,,,,
"'"_ ...."" """,,... ......'"".
"I.., "" "'"1 '"'_ I l>,d ,,,,.,,"3

The HOWES DFD4 is an add-on Dig ital Readout for analogue receivers and
transceivers. If you have an FRG7, and ana lo g...e FT101 o r a simi lar type of
r ig . then the OFD4 has been designed wi th you in m ind. The DFD4 is a
frequency counter that can be p rogrammed fo r any IF olfset so it can be
used with almost any radio . inc lUding the o ld Government surplus sets. It
can also count down as well as up, so it is su itable for "reverse tun in g " rigs
to o.

T o m ake the DFD4 eve n mor e suitab le , w e now offer th e PMB4
Programmable Matri~ as an optional k it. 111ls enables you to switch between
si~ d ifferent program med o ff sets . so the DFD4 can be used with more than
one radio, and to compe nsate for IF frequency differences when switching
modes. Al so new is the CA4M -nerewere pa ckage." This contains a custom
made case with pre·punched anodi;red alum inum f ront panel (see d rawing
abo ve), plus switch. knob. BN C socket. nuts and bolts, etc. to enab le you to
ach ieve a high standard of fin ish for your pro ject.

DFD4 Ki t 571 .95
PMB4 Kit $17.95
CA4M Case & Hardware S35.95
Ordered sepa rately $125.85
Ordered as a unit $116.95

BUILD A g RP TRANSCEIVER!
To build a tra nsceiver with our ki ts is a simple modular, step by step
approach. You ean start with the receiver. and then add on the transmitter at
a tater date if you wish. Various accessOO'Y kits are availab le to inereaee the
fac ilities , these range from a simple signal meter for the receiver 10 extra
filte ring an d 01 cou rse, d igital readout. We offer a m atch ing ran ge of
"hardware packs" (case, knobs, etc .) to enable your station to look as good
as factory equipment! Whether you fancy a s ingle band CW transceiver, or
more complex dual band SSBICW rig , all these kit s are designed 10 be with in
the scope of the ordinary home constructo r. The well thought out designs
and the backing of professional RF lest fac ilities mean you can bu i ld with
confidence!

Single band 4 0 or 80M CW transceiver:
DcR~ 40 or O<;R ~ 90 receiver kil .$28.9$
CTX 40 or CTX 90 tranaminer kil $26.95
CVF 40 or CVF 80 VFO lor TX" RX $19.9$
CSL 4 300 Hz CW and narrow SSB fi lle r $18.95
CA 90 M Case & Ha rtl are (40 or 80) ....................... .....•••••••• ...•• .•.........................;jl~~
1/ orde",d sepllrately $177.70
Orde d as a unit (SISle band) _••. ...••....••....................$164.95

To order wri te or call :
1-800-944-3661. ViSA/Me ecc epted s Add $4.00 per order fo r S & H

···ASK FOR OUR FREE CATALOG"·
Include $1,00 lor 1st class Postage. 52.00 for fo reign countries.
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_QRP

Mike Bryce: WBSVGE
2225 Mayflower NW
MassiflOn OH 44646

A very popular setup tor the active
ORPer is the Ten-Tee 509 Argonaul
with its matching 405 amplifier. With
DC power consumption 0/1 00 watts,
the 405 amplilier produces 50 watts
RF output with oNy 2 wans WIput from
eo througt1 10 meters. This amplifier
was one 01 the first ali -solid-state
high-power ampl ifiers to hit the ham
marl<.et.

When Ten-Tee stopped producing
the popular Argonaut 509. they intro
duced the 515. The 515 contains an
enhanced versiOn of the 509. with a
few more features added. Howeve r.
the FCC ban on 10 meter amplifiers
made it ~legaIto build an ampl ifier ca
pable 01 working with the 2 wans in
put from lhe Argonaul series. There
fore, they never offered a matching
406 amplifier for the 515 Argo.

The 10 meter amplifier bil. as it is
known. made it illegal to sell any de
vice that wilt amplily an RF signal be
tween 24 MHz and 30 MHz. The bill
was introduced In the mid 1970s-a

Number 17 on your Feedback card

Low Power Operation

react ion to the growing number of
se llers and users 01 illegal power
amps on the nearby 11 mete r CB
band . Under the law. the ampnuer
must no! be able 10 amplify a signal
under 50 wane input power. and the
amplifi er musl not use RF sensed
switching. AS you can see, this put
the 405 right in lhe middle 01 a very
deep can 01 worms.

The whole idea behind the bill was
to keep those amplifiers capable 01
operating on the CB band (27 MHz)
ou t of the hands 01 c sers . There
were some who likened this biB 10 a
sort 01 gun control for ham racio. The
rule's uselulness is stil being debat
ed to this very day; Is it ettect fve in
keeping those amplifiers awa y from
27 MHz? The CB craze 01 the 7 0s is
Iong-gone. Unfortunately, the interest
in illegal CB amplifiers is sl ill with us.

The Ten-Tee Argosy

'ten-tee gol around this amplilie r
problem with a simple solution : the
Argosy transceiver. The Argosy is ca
pable 01 running up to 50 watts outpul
0f1 eo througtl l0 meters in either CW
or SSB modes. Or, it is just as happy

with an output of 5 watts. again in ei
ther mode you choose . The Argosy
also leatured the 30 meter band. a
lirst in a commerCial ORP transceiVer.
Atso included wilh the Argosy was a
completely broadbanded receiver. No
longer did you need 10 resonate the
front end of the receiver like you had

to do with the Argonauts. Of ecorse.
the transmitler was broadbancled too,
just li ke the 509 and the 515 Arg
onauts.

The Argosy also featured a noise
blanker thai really WOf1ted (also a first
from Ten-Tee) and a two-stage audio
CW filler. Of course. you had the Ten
Tee lui aSK CW system in the ArrJOSY
and PTI SSB. The Argosy d id not
have a VOX Circuil tor phone use. Both
the audiO fifter and the noise blanker
were optional 10 the base Argosy.

The A1rpsy continued the traCiliOn
of the slide-rule lrequency readout
Ten-Tee used since the days 01 the
PM series . The Argosy updated the
readoul with a sliding lEO to marlt
l requency wIl ile the eer skirt read out
the nearest kHz. A pulsed calibrator
provided a marke r signal every 25
kHz. The calibrator was also an op
Iionat accessory on the Argosy.

You could also install several op
tiOnal crystal nners on this transceiv
er. The stock filter is a rather so-so
four-pole 2.7 kHz l ilter. The eighHxlle
2.1 kHz filter proved the mosl popular
among Argosy use rs, providing the
ability to switch-select between two

other crystal l ilters as well. Most peo
ple went lor the 1.8 kHz filter tor im
proved sideband performance and ei
ther a 500 Hz or 250 Hz CW !il ter.
With all those filters in place and with
the ability to operate Irom a battery,
the Argosy becam e a QA Per's de
light. When band conditions went into
the dumpster. you could flip a swilcl1
anct run 50 watts out.

The Argosy contained no micro
oocessors or PLL It was completely
analog. including \he VFQ. Of course.
ju st like the Argonauts . touching
the d ial skirt cr the VFQ wou ld
change the trequency 01 the rig be
cause of hand cepecnance. Without
microprocessor control, the Argosy
requ ired about 200 mA on receive.
The lack of a PLl made lor an ex
tremely quiet receiver. The Argosy ckI
lack one important teewre though; an
AF gain control lor the IrOnl end ot
the receiver.

The Good Gets Benet

As great as the Argosy was, it got
better. Ten-Tee foltowed the original
model with the updated A rgosy II .
This model incorporated features and
upgrades in the receiver lrom the first
model. Also. the Argosy II did away
with the slide-rule readout. In its place
is an l EO display showing you the
most important digits. You don't see
the MHz on this display. The digitat
display really is nothing more than a
frequency counter counting the VFO's

ClRCl.E 2M ON RUDeR SERVICE CARD
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oulput. If the rig drills. you'll see il on
the display. (Todafs rigs moosor the
CPU and nOl necessarily Ihe ecuer
' requency of the Iransmitter.) The Ar
gosy II is not an Argosy with a digital
readolJll ll is dilferenl in many ways.

The l rool panel layout as well as
the selection of the optional crystal l il
ters remained the same. Gone is the
calibrator switch and in its place Is a
switch lor tuming off the LED display.
(The light behind the meter rema ins
on though.) The display increased the
receive currenllo 750 mAo

Ten-Tee also impro ve d on the
noise blanker and receiver. The trans
mitter naN has lua ALC control et the
5 wall ORP selling. You can naN ad
just the power level (inside conlrol)
lor the ALC at dillerenl sellings d the
power control. In my case. I have my
Argosy II set lor 50 walls outpul. but

al a supply voltage 01 12.5 volts. The
00glnaI Arrpsy did not have thiS lea
lUre on the low power selling.

Ten-Tee also chose nol to use a
microprocessor in the Argosy II.
Again. thiS makes lor a very quiet re
ceiver and low receive current. And.
lor reasons known only etee top, the
Argosy II sliO lacked an RF gain con
trol or even an ATTN swilch.

Bolh the original and the Argosy II
are still soughl-atter. Scan through
lhe Yellow Sheets and you'l see ads
every week seeking an Argosy. On
the used market, be prepared 10 shell
001 about $300 to $400 for a Argosy.

An Argosy t1 will make you djg a bit
deeper. around $400 to $500 , de
pending on l itters and other oceoos. II
the Argosy series is this popular even
aller being discontinued, what hap
pened?

Sticker Shock

The basic Arrpsy was cheap. But.
when you started to add up all me
crystal utters. noise blanker. power
sUpply. microphone. and audio l ilter.
it really got a bit pricey. In lact, just
before Ten-Tee dropped the line. an

The Ten- Tere AIgosy

Argosy II . fully loaded, approached
$1 ,000. But there was 10 be one more
nail in the coftln----the microprocessor.

AI lhe l ime, hams just slarted to
see whal the microprocessor could
do w hen cc stom-rostauec ins id e
ltIeir rigs. Why. an 01 a sudden you
could ge l PLl trequency cemror.
TWO VFOs. memories, band sca n
ning . me mory scan ning . and the
list continues to this day or the bells
and whistles we have all gotten used
to. Ten-Tee lollowed soon enerwero
with lheir own microprocessor rig, the

Paragon. The CImini V and Omini VI
touowec . with even more chore s
being controlled by a compvler chip.

I've used my Argosy II as a rest
bed, contest machine, on AMTOR .
CW and sse. Yup! You'd have one
helluva time getting my Argosy lrom
me. In fact, you'll probabfy have to
pry it 01,11 of my COld, dead l ingers
when I 90_

Here's wishing you the best 0' the
holiday season. Slay tuned 'or more
project, reviews and other ORP g0od
Ies, here in the "ORP' column. iii
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PACKET & COMPUTERS'
Jeffrey Sloman N IEWO
P O. Box 638
Franklin IN 4613 1

Getting Started with TCPI1P,
Part 4

{This is Pari 4 of a series on getting
slarled wilh TCPIIP over amateur ra
dio. The series uses JNOS, a KA9Q
NOS implementation as the focus.
Ihough much of the information is ap
plicable to any variation of NOS. Non
18M-PC users will still find Ihe infonna
l ion useful. though details may vat}' for
NOS running on your platform, If you
see something tha t varies. and would
like to share tips wilh olher users of
the machine you own, please send
mail and I will pass aiong interesting
material . . . N1EWO.]

OK, I think that most of the confu
sion concern ing versions has been
Cleared up; just to be sure, here is the
rundown:

We will be ccocenuaunq on two
versions of JNOS: 1,07b and 1.0Sc.
These two versions are widely drs 
trtocteo. though some configu ration
details vary, Both versions are now on
the 73 BBS, though the "omcar ver
sion for our purposes is 1,07b. Be-

Digital Amateur Radio

cause of differences in details, it is
quite possible that "errors" wilt creep
into the articles in this series-that is, I
may miss some differences and not
spell them out. If something doesn't
work with the version you are using,
please try to work with it a lillie before
assumi ng what you read here is
wrong. If you find one 01 these "mis
takes' please send me e-mail [islo
man@bix.com] (NOTpacketmail)and
let me know.

If you are using a version of JNOS
other than these two I can guarantee
that you will find discrepancies. This
does not mean that you cannot follow
along with the version that you have. I
may even point out some of these if I
kno w abou t them . There will be
changes in syntax and feature sup 
port If you are using a version that is
1.l 0x{n), where n is any number, you
are using an experimental version and
should expect some trouble.

The Components of JNOS

Knowing the purpose of the several
fi les tha t comprise JNOS is a great
way to get started. Some of these files
are optional, but others must be pre
cisely correct for the program to work

at all. Let's take a look at the compo
nents and how they are used.

NOS.EXE

This is JNOS itself, the executable
fil e that does all the work. It is, of
course, not optional. The exact func
tion ality of th e executable fil e you
have can vary qu ite a bi t. JNOS is
genera lly distributed as source code
and compiled by the end user using a
C++ compiler, If you did not compile
the version you are Using, you cannot
be sure which pieces of code were in
cluded at compiie time. The generally
available ,EXE files are often compiled
with the 8088 switch ra ther tha n
80386. This means that it will run on
8088 (PC-XT, etc.) machines as well
as 386/486 mach ines-though pe r
haps a bit slower,

AUTOEXEC,NOS

This file is the heart of JNOS con
figuration-the entries in this file con
tigure JNOS at startup. This file is very
much like DOS's AUTOEXEC.BAT.
Entries in it are treated as command
line entries when the program starts.
In other words, what you put in this file
is- in effect- typed at the command
line. The detauft location is in the root
directory of the drive where NOS,EXE
resides, This can be changed wilh the
proper command line switch when you
star t JNOS, or with an entry in
NOS.C FG (w e'll look at this stu ff
later),

There are a few essential entries in
the AUTOEXEC,NOS file. These are
bas ic configuration commands.
Though it is theoretically possible for
you to type these commands manually
each time you start the program, it
doesn't make much sense to do this
it is what AUTOEXEC.NOS is for. LeI's
take a first pass look at the this file to
help you get started. We'll take a look
In more detail later in the series.

ax25

The ax25 command sets various
ax25 parameters, the same as if you
were programming a TNC, Among the
very first lh ings that you must have in
your AUTOEXEC.NOS file is a com
mand like:

ax25 mycall N1EWO
where N1 EWO is, 01 course, your call.
This sets the call for your station as far
as the FCC and the rest of the packet
world is concerned . The ax25 com
mand does many other things which
we wili discuss later.

ATIACH

The ATTACH command attaches
an interface to the NOS program, The
most basic interface for ham radio use
is a TNC connected to a serial port.
The interlace can be looked at from
several levels. It is a serial port at the
physical layer, and fo llows AS-232
standards. It is also a TNC in KISS
(Keep It Simple, Slupid} mcce. At the
network layer, this interlace is an ax25

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
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connection, and an IP connection. At
the transport layer the interlace uses
rcpand UDP- this also holds for the
session layer. These layers are taken
from the 051 network reference mod
el. This is a generic description of net
working that divides the functions re
quired for a data network inlo seven
"layers':

Application
Presentation
Session
Transport
Network
Datalink
Physical
This mcoet is a tool to help think

about networking. As you can see,
some components may fit into more
than one layer. Some networks omit
some layers unnecessary for the ap
plication. If you don't follow this dis
cussion. don't worry-it is presented
for background and you don't need to
understand it to make JNOS go. If you
are interested in it. you will find this in
formation discussed in depth in any
good text on data networks.

Attaching any interlace requires is
su ing an attach command with the
proper command line parameters. Be
low is an exampte of attaching a KISS
mode TNC to COM1: at 4800 bps:

attach asy Ox3!8 4 ax25 TNCO
2048256 4800

attach is the command
asy is short for asynchronous-the

serial port interlace
Qx318 is the base port address lor

COM1:
4 is the IRO for COM1:
ax25 specifies the interlace protocol
TNCQ is the (arbitrary) name oltha

interlace
2048 is the Size-in bytes-of the

buffer to allocate tor this interlace
256 is the MTU (Maximum Transmis

sion Unit)-biggest packet size-in
bytes

4800 is the data rate in bps
This is the structure of any attach
command. JNOS supports other pa
ramete rs on this command line , The
first parameter, cauec "hardware type:
supports things ue Ethernet adapters
and in terna l TNC boards . The
specitics lo r vers ions and supported
hardware should be round in the latest
documentation for JNOS.

The second parameter, called "10
address: can be set to any valid port
address. usually though it will be one
of the four standard com ports:

COM1: Ox3f8
COM2: Ox2f8
COM3: Ox3e8
COM4: Ox2a8
Note that the address is specified in

hex (hexadecimal or base 16), and is
creceeoec by "Ox." This pref iX is a
convention indicating lhat whaltollows
is a hex number.

The next parameter is called "vec
tor: and is the same thing as lAO (In
terrupt ReOuest line), This is the hard-

ware connection that is used by the
port hardware to get the compu ter's
atte ntion when care is avai lable .
These IROs are generally set at stan
dard values, uniess you have unusual
or reconfigured hardware:

COM1: 4
COM2: 3
COM3: 4
COM4: 3
Note that ports 1 and 3 share IRO

4, whi le 2 and 4 lise 3-this means
that ports 1 and 3 (or 2 and 4) cannot
be used in pairs unless reconfigured
because IROs CANNOT B E
SHARED. This is not true on MCA or
EISA machines if you happen to have
one. but it is the general rule. So. it
you want to connect more than one
TNC to your JNOS station-the soft
ware allows this easiiy-you will have
to juggle your hardware resources to
prevent conflicts.

The ne xt paramete r is ca lled
"mode " and scectnes how J NOS
should interact with whatever is on the
other side of the seria l port. In this
case ax25 tens JNOS to lrcjuce inlor·
mation to control Ihe KISS mode TNC
along with the data, Another option is
SLIP (Serial line Internet Protocol) ,
which is designe d for direct connec
tions and so omits the TNC stuff.

Following mode is "label," an arbi
tra ry na me for the interface . Th is
name should be representative 01 the
interlace's function on your system; it
is for you - call it something that is

meaningfUl to you.
The next paramete r is ' butstze."

This is the size. in bytes of the ring
buffer, allocated for the serial port. If
this number is too small. cata may be
lost. We'll discuss choosing the right
size for this parameter later during op
timizat ion. The default 01 2048 (2K)
should suffice lor most cases.

Alter cotsrze is MTU. The Maxi
mum Transmission Unit is the size of
the largest data packet that your sta
tion will send on this interface. 256 is a
good default va lue; changing this
number will be discussed in the opti
mization section later on the series.

Finally, there is "speed' in bps (bits
per second). The first cons roerato n in
se lling this number is that il must
match what the TNC expects on the
other end of the connection. second is
the speed of your processor. The
higher this number, the more inter
rupts to which me CPU must respond,
Slower machines may lose data ~ the
number is too high. A symptom or too
high a setting is strange callsigns in
the stations heard list.

Next month weu look at other com
mands that you need in the AUTOEX
EC.NOS file to get your station on the
air. Until then, keep working to get on
the air. A basic JNOS station is some
thing you should be able to put on the
air yourself. There will be three or four
more parts to this series. and I'd hate
to think that you would wait that long
to get on the air. 73 de N1EWO. II
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Phofo B. The computer 10 screen of the KA70EI crossband ATV repeater.

Photo C. Clint Turner KA70EI makes an adjustment to his crossband ATV
repeater located in the radio club 01the University of Utah.

Jarvis WB7FI0. Paul Larson
WA7PXD, Clint Turner KA70EI. Dave
AA71Z and Glen WA7X.

If you're passing through the area,
give a calion 145.74 MHz (the local
ATV calling frequency). Also check
out the repeater outputs during any
shuttle mission as they rebroadcas t
the NASA seiect video during most
fiights. iii

pealer on surp lus satellite TV re
ceivers (TYRO) using an inexpensive
downvarter for 1248 MHz that Clint
designed.

SLC Activity

There are a number of active sta
tions who wor!< through the repeaters.
A few of the more active AlVers I
watched during my visit we re Dale

The KA70EI Crossband Repeater

Located in the radio club of the
University of Utah, this system was
built and designed by Clint Turner
KA70 EI (see Photo C). The repeater
covers most of the Salt Lake region
from its vantage point 500 feet above
the northeast corner of the city.

Th is repeater has an input on
439 .25 MHz and ou tputs on 1248
MHz (FM AlV, audio eooce-ner on
5.8 MHz). It has a horizontally-polar
ized comer reflector transmit antenna
with about 11 dB of gain and a very
broad pattern (about 100 degrees) to
cover the valley. With 22 watts of out
put power. he gets about 150 walls
ERP from the antenna after coax loss
is considered.

All of the circuitry in the repeater
was home-brewed by Clint, including
the receive downconverter, IF system
and the FM ATV transmitter and am
plifier system. He even deveioped a
circuit to take low-res VGA graph ics
and overlay them as an 10 over the
live video (see Photo B-the overlay
is near the bottom of this computer
screen).

The repeater frequency can be
changed by remote command to
426.25 MHz and the receive antenna
can also be switched from a corner
reflector to a yagi. When the yagi is
switched in, Clint's repeater can re
ceive the output of the WB 7FID re
peate r and link it out on 1248 MHz
FM to help fill In some parts of the
Sail Lake City area that are shielded
from the WB7FI0 machine.

A number of local ATVers are suc
cessful ly viewing the KA70El re-

Ham Televis ion

Number 19 on your Feedback card

peater or in the Provo area (Utah Val
ley) to the south . To cover both
groups, the repeater has a pair of
wide-beamwidth corner reflector an
tennas (horizontally polarized) on
both transmit and receive that point
north and south , providing a figure
eight type of pattern.

About 80 walls of output power is
fed Into the antenna system, and after
filtering and coax loss about 20 walls
makes it to each antenna. providing
excellent coverage into the two val
leys.

From the repeater. at its vantage
point on this strategic site, I was able
to receive nearly P-5 signals while
mobile from south of Provo. through
out the Salt lake City area and clear
up to the western edge 01 Ogden.
The city of Odgen itself is blocked by
a mountain ridge, however. Although
having an output on 439.25 MHz with
the input on 426.25 MHz is a reverse
split from most ATV repeaters in the
country, it does tend to eliminate in
terrerence to the repeater from near
by FM repeaters, remote links and
packet.

Arv

The WB7FlD In·Ba nd Machine

BUill by Dale Jarvis WB7FID, this
macrane has been in operation since
the late '70s. It has an input on
426.25 MHz and outputs on 439.25
MHz. The repeater is located on a
ridge called the Point of the Mountain
and is about 1.000 feet above both
the Salt l ake Valley and the Utah Val
ley_The equipment is housed in a mil
i ta ry surplus communications hut
near a hang glider launching site (see
Photo A).

Most ATV stations in the area
live either in the Sail Lake area (Salt
Lake Valley) to the north of the re-

Photo A. The WB7FID AT\! repeater is
located in a military surptus communi
cations hut located at the Point of fhe
Mountain bsfw9tm the Salt Lake Cify
and Ufah Valleys.

Bi/I Brown WB8ELK
d o 73 Magazine
70 Route 202 North
Peterborough NH 03458

ATV in Utah
While vis iting the Sail Lake City

area, I had the oppcrtuouy 10 see two
ATV repeaters in operation.
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GET THE ATV BUG

·.T ID ".•" X ",I

"I'•,
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MoTron Electronics
31d GCrfleldSt.'Sulte 4 , -POBox 27:4_~ " ~ugetie;O.~96ri~?~2- _

. . . .

'..' I·
'..~ !~ on:;:oc"="' ''f~''="''<o='''c;,oo=w'"'t"''''T.h,,-iID .l No.w Shipping!

FMlAM radio _transmitters hove a unique frequency
versus tlrnestcrt-up chcrcctertstk--even radIos of the
some mcke"and model. -This ,-Finge rPrint - can be
captured, ' sto red -and onolvzed. Our -exclusive TxlD
Software and the patented technology of the TxlD-l '
IBM/Compotlble circuit" board con help ucu ldentlfv
the abusers on your repecterl Or help you keep track
'of the "number of rodlos.per cceount ' on commercial
repeaters.- '; cress -and ,DTMf decodIng; cs'Iurell: os
Spectrum Occuponclrand ,Deviation -measurement
features further enho.n.cethesl,Istem,'" _ co 'c· _ ,:: , -) ,'

Coli or uette for a broc:h.Jre with full detolls.: ::
"; -additl onal exomples.:Qnd tedYIicaispecificotions. ::"

. ' xID-l with Software $699;00 '
- """ -- Shlppln¢fcndllng lPS Groond USl'l': $8.00 ":'< :-: i ' ,:( :

cVIsaIMC and fllMEXO«epted,COD on rosh or Money oro.r bosls only , :'
GoverMlent Plx<:hos-e O.n.-s Q«epted.

· .. Orders. (800) 338_9058 "
- - ln fo ~ (503) 687·2118 Fox: (503) 681-2492 ' . - 'c o: ,:: :: ,:': ::'

New 10 Walt
Transceiver
Only $499
Made in USA
Value + Quality
from over 25years
in ATV...w60RG

Snow free line of sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Wahs in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >1 0 Watt p.e.p. with one xtal on
439.25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage 01 01 ON·ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes,
verified in the latest Callbook or send copy of new license.
Call or wrne now for our complete ATV catalog
including downconverters. transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447~4565m-'''m-5:30pm pst. VI... Me, COD
P.C. ELECTRONICS T_ (Woo.G)
2522 Paxson lane Arcadia CA 91007 Maryann IW86YSSl

ORLANDO IlAMCATION GetRead"!
P.o. Box 54781 1 ~

~;~~~d~8il" 1994 forthe
Tel. (407) 657-9052

• Awards Every Hour
Saturday & Sunday!

• Forums Galore!
• Hundreds of Swap Tables!

• License Exams!
• Computer Award

on Saturday!

• Radio Award
on Sunday!

• Saturday Fox Hunt
with Award!

• Biggest Tailgate
Section in Florida!

• Over 100 Acre
Facility!

• Area Attractions Close By!

• Over 130 Commercial
Exhibitors!

• Ladies Programs:
• Good Food! Great Weather!

• Free Parking!
• Welcome Talk-In on 146.76
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Photo A The stmatest bias supply is a 1-1/2 volt battery for negative DC bias. (WA5VJB photo.)

VHF and Above Operation

the equipment on Sa turday, I didn't
discover the problem until I was 200
miles from home. The shakedown was
10 be a precursor to the trip north to
operate from the northern Los Angeles
sector, above Santa Barbara. We dis
covered the station troub le when we
arrived at our ncrthern-rnost location
lor Sunday's ocerauon. What can be
done on a sandy beach 200 miles
from the home workbench, wttnout
proper repair repair facilities?

At f i rsf evaluation, the sttoatton
seemed hopeless. What had broken
was a simple coupl ing capacitor pick
ing off RF for the RF detect rec'trans
swrtcn circuifry. II was locked in re
ceive: transmit was dead. The TX
switching circuif was all automatic and
the relays fhat operate on detected RF
were not funcfioning. Further corrou
cating the snvencn was fhe fact that
the equipment was located in the bed
of a pickup truck, and t was in the cab
lor normal remote operation.

This calami ty certainly upset my
operating prospects. Taking inventory
of the situation, I discovered fhat the
capacitor that had broken off was sub
ject to strain on the device; that was
my mistake during installation. (I was
still using the proto-wired circuit con
structed dead·bug style and withouf a
PC board). A long tlip for mobi le oper
ations cou ld have been averted if I
had taken a little longer to install the
capacitor wtthout st rain between its
leads. Repai r would have been very
simple with a soldering iron, but with
none at hand what could I do? t fried
to form the very small leads together
with part of fhe circuif to insert fhe bro
ken capacitor onto the two points of
connection and let gravily assist the
operation . This would be flimsy a t
best, and it didn't work. Just then I re
membered the pack of Radio Shack
clip leads that I had just purchased
and pulled them out. Now the clip
leads were about 16" long and def i
Mely not suitable for RF work. Howev
er, by culling the wire away from the
alligator clip I was able fa use two
clips to clip the capacitor in place.

This was so rt 01 like usIng a
clothespin to hold things together. I left
fhe insulation on the clip lead and it
worked well. What a blessing to have
fhe clip leads on hand! They were pur-

Solving Field Day Problems

One drawback on my part in home
brew construction is not being thor
ough in the construction and test ing of
the system. Little things can have dev
astating enects. This is a little like rat
ting on oneself, buf the trouble is a
common one and t think it bears some
me ntioning. Let me start out by de
scribing my troubles during Field Day
operations and their resolutions.

One problem t had was a simple
one lor the workbench. but in the field
proved fa be neal1y tatal as far as sys
tem operation was concerned , since I
was 200 miles from the home work
bench . What happened was that t
broke a solder connection between my
RF·operated switching circuit and the
recaransrrat coaxial connection 10 the
IF radio (circuitry from my October '93
col umn). Withou t this connecti on I
c ould not transm it during the fi rst
weekend portion of the ARRL 10 GHz
contest. Despite a shakedown test for

home-brewed modules which cannot
be picked up in surplus. In fhis way I
can construct a system package inex
pensively. reaping the financial re
wards and having l ew d rawbacks
compared to a full commercial system,
especially for the non-perfectionist.
True, the resu lts might not look as
good as a full commercial system , but
I have been very satisf ied with many
such converte rs in the past,

portable operations. The re's no rest
for those afflicted with that swap-meet
disease called prckep'ttust

A Builder's Confess ion

First, I would like to offe r a little
contesson I am not a perfectionist but
rather a constructor who never really
finishes anyth ing. Most of my projects
are in a constant state of flux. My ba
sic premise is "Microwave Building
Blocks," so most projects can be or
are constructed with a building-b lock
modular concept. Almost all 01 these
have a coaxial patch cord lnterccnoec
fion between modules. This construc
tion method describes most of the mi
crowave systems and converters used
today. Those modules that are not lo
cated through surpws or commercial
sources are home-brewed . My main
concern trying to stretch a buck as far
as it will go.

Using this reasoning, a converter is
me only viable way I have of placing
equipment on microwave trequencles
above 1296 MHz. That way I can stay
on budget. This modular equipment. a
mix and match of commercial equip
ment. c an be true rtacec with my

C. L Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92 119

Construction and
Workbench Practices

The A RRL 10 GHz co ntest fi rst
weekend is over and time is running
out for getting our equipment ready for
the ne xt weekend contest operation
period, This brings to mind the many
gremlins that crept in while operafing
on 10 GHz during this contest. I know
what my problems are, and I fhought I
would describe some of them to aid
you in your Field·Day·type operations.
Also, this is a time to dust off some of
fhose projects that have been couect
ing dust in the "pick-up-and-hold" bin.
I have so many projects In this cateqo
ry that they could absorb all my "win
ter" time.

Projects that I have on hold include
a DSP system for IBM computer oper
ation using Qualcomm system compo
r ente. my 6 GHz SSB system, a new
bias power supply lor GaAs FET am
plifiers (described this month), and a
swilch mode power supply system for

+3 T o 4 V .. !~K.... } =~ Bi a s

DraIn - 1. 5 V

+12V ,DOl VGT + I ,00 5

'0 I
L M3 17 H 2,6 -

7 -
- 4,8 555 270 2K-

: • •• rJ" -,= ~OM FD250 Select T i m e r

2~IFO
- ,

~ '= . - ,= Chip

10MFO' • : ' OK

" .70 5 ,
=~10 =~ 1O Pot

220 • Diodes f- +MFD + MFD
L M3 17 Resistor 5,l V ~
Value For ***Select zene~ r k • =~ , O' 1 N914

500
Diode 0'4-6V _ 500 Ohms

' ~ riT3-5V _ 270 Ohms 1N751 " FO
1 N4 14 8

2 .5-4V = 200 Ohms
-~ "~- -

FIgure I . Schema/lcforblaSpowersuppiy.AdlustposlllVevoltageWlthSelee/Jon ofLM31 7reslstor asmdlcatedoy···.NOle; 470 Ohm reSistor a / the Imput of the 555
chIp (pins 4 & 8) is mouaoa on Ihe PC board to +12 volts. This maintains a stiff -1.5 vails bias output at minimum pot output from the negative bias supply
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""_"new ' Alai ..."'"
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CIRCLE 222 ON READER SERVICE CARD

g'_e~"l4 ~
Charles Byers K31WK

5120 Hannony Grove Road. Dover. PA 17315
Phone 717-292-4901

Between 6PM alld 9:3flPM EST. EY8lI.
· Dist ributorship Av. ilable·

ctesss Kits Rack Shelves

Cabinet Kits Rack Equipment Cabinets

Assembled Cablnets Antenna Grounding Kits

Slope Box KKs TowerMounted Box Kils
UHF & VHFAntenna Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

..

Or<k, H"'line
8(l J 373 &l~

$36.73

CIRCLE 42 ON RUDER SERVICE CARD

BllA l COMPANY
137 M.IlCIIe.I.r Driv.

Florin.nl, Colorldo 8081fi
(719) eet-oese

AntennasWest
Box 50062 Provo UT 84605

Model 9 2 0 9 Ttl: (80l)29H U8 P.O. 80' 3461
+9db W'lt$: l -&11)-122-2~1 I,IyrtlO Botdl .SC29578

CIRC LE 380 ON REA DER SER VICE CARD

"'\"~~NIC\'" \Iltt-~"\~\\:O TUN ERS
~~Aft.".., ""~tt-\e.o- NO RADIALS
~ AI ~,.Sf NO RESISTORS
-.: ,.~"\~'" NO COM PAOM ISE

tt-~"C't FIVE EXCElLENT REVIEWS JUST
CO DON'T HAPPEN BY CHANCE

CALL US FOR A FREE CATALOG.
'!1ft ,.rio_In 0.:•. ". ll1lW ' S40pt '3. ' Q5 "'_~ ' 3. lN11

Ca . D... 1N11 ...... W.R. tl

"S5.00S&H
(SC RES. 5% SALES TAX)

CHECK IN ADVANCE OR C.O.D.

ALSO AVAILABLE IN 220 a 440

Experimenters
HF FREQUENCY COUNTER

$49.95
• Counts to 75 MHz
• 1 Hertz Resolution
• Sensiti~ity 50 mv RMS .
• Input Protected
• Runs from 9V battery
• Product of USA
• PCB and all parts included
• 1 Hz resolution to 75 MHZ with 4 1/2 or 8 digits
• Display portion may be detached

F""luency Counter Kit FC4 (4 1/2 digits) . • S4liiUU5
Assembled and Tested •• • •.. . .•..•.. • • ee.es
4 Digit Add-on Kit AD4 (8 digits total) •... '1IUIS
Shipping & Handling •• .. . . •..• •. •..• • 4 .50
MD residents add 5% sales tax

To Order Call:

5 & S ENGINEERING ~. - .-.,1
!~I 14102BROWNROAD ~)
. _. SMITHSBURG. MD 21183

(301) 416-0661 FAX (301) 416-0963
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CIRCLE. ,.otl READER SERVICE eNID

THE FAMED 2 METER
Also the ultimate for scanners bcb to 1300 MHz.

A . S . A . 9209
+9 db Co-Linear "Mutttwave" Base
Sta tion Double 5/8 over 1/4 wave
delivers up to +9 db gain. AU fiberglass
& sol id al uminum const ruction. Fits
masts up to 1·112", 2 Meter Base
Station 10' length.

ComerBeam?
SWR < 1.2:1 across II>< band
Gain of. 15 fl Yo gi
No dimc!\$;on ""e, 7 ft
40 dB FronHo Back R.. io
60" Ha lf-pow.. Beamwidt"
Mounts directl y 10 m_
Vc:mcal or Horizontal l'olariz..ion
2met= Si45. 220 MH., $ 145. 70 em $ 115. Du. 1 l -.1(,/H fJ $ 165
Weighs only 10 It>.. Add $ 11 Shipping & Handling. loto S1.



Fl{}ure 4 . PC board layout and parts placement 68
gram. DriIted and etched PC boards are availablfJ
for $3.50 p lus $1.50 S&H from FAR Circuits,
18N640 Field Ct, Dundee IL 6OJ18.

preamplilier with a dual-bias supply.
The bias supply was used this way

10 overcome the use 01 several con
nection leads. The usa 01 several am
pl if iers or component pa rts 0 1 the
"bui ld ing block approa ch" wa s to
make each unit a module wilh mini
mum leads lor interconnection 10 the
associated circuitry. Coupled wilh a
diode lor reverse volt age protection,
we have a measure of self-assurance
that the circu itry is protected trom
abuse by not hooking up leads trccr
reclly.

The two boards (amplifier and pow
er supply) are connected by soldering

Construction ProJe<:ts

I lhoughl I would include the data
on one 01 the projects that I wrapped
up recently. II's a nealliUle bias power
supply for GaAs FET am-
pliliers . I cons lructed this
one due the expense ($2)
01 the ICL·7660 ctllp that I
have used in lhe past. In
Us place I SUbsti tuted a
more common 555 timer
chip ($0 .45). It requires
more componenl parts,
bul at least they are com
mon and easier 10 obtaIn.
See Figure 1 lor the
schematic details an d
F.gure 4 !of the PC boartl
layout and parts erace 
menl. I made the power
supply small so il would
coexist in the same eoclo
sure with the RF preamp
!of packaging ~icity. A
Sil11l'e modiflcaliOn woulcI
be 10 add a second bias
pot shoutd you wish to
use this board in a dual
stage applicalion. I pre
sented such an amplilier
last month, shown as a
dual-slage MGF· 1402

single-hop mic rowave ccnrect was
632.86 miles, for a new North Ameri
can 10 GHl record. Jack was running
his 3 walt borne-crew transceiver and
30" dish. Dave was using his convert
ed MAlCOM transceiver wit h 1.25
walls and a 27" dish. Receiver pertor
mance was similar. wilh about a 3 dB
noisa ligure on enter end. Quite a mi
crowave shol (single hop). 10 say the

roast. Congralulations 10 alii

Brass Shim St ock .0 15 Min.

Source Source

L't FET Lj;d
l' 1s=2' l'

pCI I
PC Board Board••U-Ground Straps On Sources Of FET

From Top Of Board Trace To Bottom
Ground Foil. U.. Short est Possible Leads.

1

2 2

" StriPline On
Wire Soldered PC Board
From Source 3 Mitsubishi FETLead Over FET
And Soldered On MGF-1 30 2, 140 2, etc.

Ot her SIde Of FET Top View

On Source 1. Gate
2 . Source (T wo Each)
3. Dra in

chased on the spur of the moment al won1 know the difference if it getS the
RadiO $had\. when I picked up a new can lor action.
catalog. RadiO Shack now charges lor Repair of the circuitry oouIdrI1 have
catalogs bul with eacf'1 catalog comes come at a eeeer time as our best 10
a coupon good !of the catalog priee on GHz distance contact was just about
your next purchase. The coupon is 10 happen: Jack XE2/N6xQ operating
what purchased the clip leads. Ludty in Mexico, just short of 1,000 km south
lor me. to say the least. Am I ratting of our posilioo-an aRever-ee-water
on mysell? Yes. but lhe point is that $hOt. My partner Kerry N6IZW worked
when we ocerete in the field unexpecl · him n-et just as I was gening every·
ed things can and will happen. The thing back in omer. I made the contact
Ihing 10 do is 10 allempl to be pre- with Jack and the quality was so good
pared. In this case a quick connection we earned on a corwersalion lor a lew
broke uncer stress. Unlortuna lely it minutes. I never lhoughl thai my day
took me about 30 minUles of h :klling would be saved by Radio Shack. but it
with the capacitor and clip reacs to was. This is the longest contact t have
make field repairs. ever made on 10 GHz sse. and with-

Clearly, some portable repair eqUIp- out lhe lowly cl ip cords it would nol
ment might be in order. However, a have been. Our contact wa s a
better approach would be 10 be more fo rmidable distance but Ihere were
careful in lest and assembly. This is West Coast record shots from others
where my original problem look root. to come.
especiall y us ing the proto lype PC Conditions that day were excellent.
board which was constructed dead· Kerry and I worked Jack N6XQIXE2
bug fashion. I should have potted the for a dislance of 586 miles--nol bad
midair connections In silicon to give considering we were tired of driving
some rigidity. To prevent similar peob- trcm San Diego 10 north of Sanla Bar-
lems in your equip menl. use careful bare. We've got to thank Jack lor his
consuucncn techniques and lest each dedication in making the lrip 10 Mexico
connection carefully. A lillie prepa re- lor Ihe contest : his was quite a long
ton at lhis level 01 test and construe- trip. (I' ll get some of his experiences
tlon can save much grief tater when it lor a later coiu mn.j 1\ would have been
can pop up and be ditlicult to sect. nice to be included in the record shol

I don't know jusl how lhe original but we were tired alter several hours
soldering job looked because I de- of driving and wanted to set up opera-
strayed much 01 the conneclion by po- lions eercre 9 a.m. I am very satisfied
silioning lhe clips . Each solder joinl Ihat Kerry and I were both able to
should be made by heal ing lhe con- make any contact at all with Jack. eco-
nectiOn priOr 10 applying solder to the sidering the equipment difficulties t ex-
junclion. Many 01 us apply a glob 01 peneocec. Kerry and I run very similar
solder to wet the contact and lei the rigs, both 10W TWT transmillers and
metal llow eetore removing the iron. receivers in the 3 dB system noise rig-
With this type 01 conection between u re range with 30" -o fl-c9nler feed
solde r and ecoraet. (he Chance 0 1 a dishes.
rosin connection or poor electrical This record shol was preceeded on
connection is great Soldering each Salurday, August 22, by a contact thai
connecliOn by letting the parts reach qualilied for the record books. If only
temperature and allowing solder 10 lor a day. Chip N6CA. Da ve
flow. still applying a ~ nle heat. would WA6CGR, and Gordon WB6YLl
lurther erecre gooda~ ancl sol- worked Jack lrom Refugio Pass near
derability. So much tor a parts junkie. San la Barbara , California, to Jack
AI least I plan 10 take a portable sol- XE2lN6XQ at the same location. The
dering iron along as part ol lhe liekl crstance lor this contact was 613
equipment in the future. I obtained a miles.
tem perature-controlled handle and A new North American record on
heating elemenl Weller WTCP type 10 GHz was made on Sunday, ....ugust
unil and the healing etement was 23 , 1993. by Dave Glawson
good. I married lhe COrd 10 a pair of WA6CGR, operating out 01 Point Sur,
clip leads as the efemeot is made to Calilomia, and Jack N6XG'XE2, local·
operale from 24 votts AG. My portable eel al Vizcaino PeninSula in Baja Cai-
slaliOn runs on 24 volls DC so the iron tcmra . The distance covered on this
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FIgUre 2. Arrp M e( contalfltJr COt1StftlCl/ofl. $oIdtJr the bonom of til e PC boards to
brass shim stock sides. SClder amp PC boan! and bias PC power Sl.fJIHY board

togeIher. Locate lhe holes tOl' coooUaJ connectOl'S for the arTfJ and feedt!lrough
cap tor Ih8 power supply before soIdtJring the boards toget!ler. Use alvminum foil
Of copper foI rex the toJ:I oIlhtJcontai'ler.

P/Q Brass Shim Stock

+ 3/4" Wide ,015 Thick Min,

Power Supply BiasC1
I=t-: 1ZV

FT
FET Amp Board dC Boa rd Eap

I I

L PC Board Bottom Plat e



the bottom ground loil 01 the preamp
board and the bcnom ground loil 01
the power supply together. When the
boa rds are a ssembled together.
ceocn-iesr the UM and complele it pri·
or 10 p1aaog it in a eootainer. See Fig
ure 2 lor details on the bra ss shim
stock container. The basic PC board
arrangemellt Is no! strong by itsetf so
it Is eeeree up by the brass stock to
Jorm a container. To add the box and
strength to the PC boards. we shape
brass around the PC boards 10 form
our conta iner sides lor lhe amp and
power supply. r use 3J4"-wide shim
stock that Is about 0.015· thick. This
brass stock Is available in most hobby
shops.

Before soldering the brass sides to
the boards, locate the RF con nector
holes and drill them 10 rn the board
and solder togethe r. I use SMA con 
nectors lor almost all AF work as they
match the size of the amplirier closely,
When the brass stock is SOldered to
the PC boards the amplifier and power
supply as a unit Is Quite rigid. In me

units that I have constructed I connect
me coaxial connectors to the PC
board prior to assembly in the brass
enclosure. I drill the holes 10 clear the
connectors and wrap the brass stocll
around the PC board with the power
supply attached . Alter I have lash
Ioned the entire piece of brass. 10ITT1ed
to dear the ccooectors and having a
hole for the feed·through capacitor 10
be mounted fast, I solder lhe unit to
gether using a small bench vise to
hold the bent sections together for sol
dering .

True. this type 01 ccntamer does
nol hold a candle to a commercially
fabricated unit. but it will clo the same
trick: provide shielding . I position the
PC board sides up about 3f16· from
the bottom of the b rass to clear the
power supply and amplifier leads. The
bollom can be soldered to another
bra ss shoel or PC board stock to
close 011 and shield the bottom ctme
amp. The lap can be Shielded by
IOfmed lin toil ror tesling. A stiffer cap
per or olher metal foil can be used In

the rinal ¥erskln.
A lew tricks mighl be in order coo

ce rning the stability 01 microwave
amphhers, pa rticularty when localed
inside 01 boxes . The boxes can act
~ke waveguide and make a good amp
unsfable when placed in the box. The
box looks like a section 01 resonant
waveguide . There are several meth
ods to stabilize amplifiers built this
way. One Is to add a small brass shim
plate over the FET. effectively shielt1·
ing the input 01 the FET lrom the out·
put (this also breaks up the wavegl#de
effect). See Figure 3 . FET shielding.
This shield is soldered to the common
source leads and common ground like
a brick wall over a freeway. A small
sial 10 clear the FET connections is
cut into the wall for FET clearance.
Additionally. a short piece of insulated
wire is placed over tne FET and
soldered on each side of the FET to
each source lead (source reaos are
grounded).

Anolher trick is to place stanc loam
over Ihe power supply ampli fier on

top o r the component parts. It can
touch the componenls as its rests
tance is quile high; in the l OOk or
megohm range. II this works. but not
really effectively. you need to take a
drastic last step that is just short of
bIadt magic. What you do here is lind
some broken lerrile cores or broken
ferrite malerial and glue an irregular
pattern of them onto a lid Of top plate
on the enclosure . This wilf bleak up
me waveguide syndrome inside the
box. You might gol by wilh only one at
IIlese methods or you might have to
use all of them lag ethar. Ir s a lillte
"cuI and try." Nolhing is guaranlee<:!.
Remember. As microwave FETs are
used at lower frequencies lhoir gain
becomes quite large and stability is
an Increasing prob lem. Good luck
with your amps, may they all be
stable.

'rrers it for this month. As always. I
will be glad 10 answer Quesllons con
cerning v u r-to-mrcrcwave tcptcs .
Please include an SASE lor prompt
reply. 73 Chuck WB6IGP. iii
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Now! A full-size antenna with
low SW R from 50 to 1300 Mhz.
T he FLYTECRAFf - Model KFN

• Model KJo'"N features low·

"'!Iangle radlatloll and low SWR
across the ful l range.
.~t n pture In. -anterma -
is 6 It. w i and 54 in. .aou.

• Hta"1oduly construaion, yet
light in weight mol windloading.

• Rattd .soo WaIlS. SO ohm
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~
comeaor. Iype N ~oo.tJ.

. Qultk an embly. i (or
Indoor and outside 1lH.

• Futuristic appearance.

Ba.~ed on th e de!d~n of OOf popular CFN,
In use the world over.

73 Amateur Radio Today · January. 1994 n



In a PNP transistor the operation is
exactly the same, except that all the
polarities will be reversed. PNP tran
sistors are commonly used as positive
power switches. In that appl icat ion,
the emnter is connected to the posi
tive power supply, and a resistor is
placed between 8 and E (see Figure
4). That keeps B at the same vcnece
as E, so no current fl ows between
them and the transistor is kept off.
When B is pulled down toward ground
by an external signal, though, it is now
negative with respect to the emitter
and the transistor turns on, al lowing
current to 1I0w eerween C and E.
You'li etten see th is co ntiguration in
circuits Which need \0 be lurned on
and off from a microprocessor or sig·
nal processing chip. A good example
is the eu cre amp on a hand held,
When the squelch is closed, the tran
sistor is kept off and the audio amp
chip gets no power. When a signal is
received , the squelch circuit pulls
down the base and current ucws
through the trans istor to the amp chip,
If you suspect a malfunction in Such a
circuit, check the voltage between E
and B, not Irom B to ground. If it's
very close 10 zero, the transistor is not
being turned on. If the base is nega
tive, though , it should be turning on, If

there's stili no voltage on C, the tren
slstor may be open. Because they ot
ten ca rry significant current. transis
tors in th is application tend to blow
more often than others.

PNP

the transistor itself ptus the bottom
one. Thinking back to Ohm's Law, you
can see that, as the resistance ratio
between the two va ries greatly, the
voltage at Point 1 wili swing just about
all the way from ground to the full sup
ply voltage. In fact the signal wiil in
ve rt; as the cu rrent between Band
E rises, the voltage at Point 1 will go
down! And, as the base current tans ,
the voitage at Point 1 will go up be
cause it isn't bei ng pu ll ed down
to ground by the transistor. So, lhe
output signal will be upside down, but
its total voltage swing wi ll be much
bigger than that 01 the original input
signal. That's cauec vonsqe amplifica
lion,

Testing, Testing

You can test a bipolar transistor
with an ohmmeter, as iong as the part
is out of ctrcurt. For an NPN device,

cc

NPN

By far, the most common polarity of
transistors is the NPN. II has become
so for two reasons. First, mosl circuit
ry made today uses negat ive ground ,
and the NPN architecture works well
in that configuration because it implies
positive signals on the base. Second,
NPN devices are easier and cheaper
to make,

In an NPN rreosts tcr. the base
musl go pos itive with respect to the
emitter lor the e-tc-a junction to tum
on, So, in a normal neqenve-crounc
circu it, the emitter will be found con
nected to ground, eit her di rectly o r
through a resistor, transformer coil or
other DC path, (There may also be a
capacitor in parallel with the resistor,
in order to lower the impedance and
increase the gain at the signal fre
quency, but that doesn't affect the DC
pertormance.j The collec tor will be
connected to the positive power sup
ply. Again, a resistor mayor may not
be present. There must be a resis
tance, though, in one of the two lines
(E or C) or the transistor will attempt
to dissipate the entire power supply
and be destroyed!

Take a look at Figure 3. When the
transistor is turned on by a posit ive
signal at the base, it looks, as far as C
and E are concerned, like a poten
tiomete r whose wiper is being wiggled
by the incoming signal. Current flows
between C and E, and the reststaoce
to it varies with the currentliowing be
tween Band E. If we take our output
from Point 2, it will be a faithful replica
01 the input signal, except that the
much larger current fro m the power
supply will be available. That's called
current amplifical/on. And, because
the emitter's signal follows that of the
base, the circuit is called an emifler
follower.

If we take the output from Point 1,
though, iI's a very different story. Now,
the circon looks like two resistors In
series, the two being the top one, and

FETs operate on very different princi
ples, because there's no diode be
tween a FET's gate (its equivalent of
a base) and the rest of the transistor.
The "junction" is more like a capacitor.
FETs have extremely high input
impedances, so the input current is
negligible. The voltage of the incom
ing signal is what ane cts the FET's
conductance, so they are "vol tage
operated" devices.

Your Tech Answer Man

Keeping Current

Bipolar transistors are called "cur
ren t-opera ted" devices, while FETs
(field-effect transistors) are known as
'vottece-operetecr components. II's a
confusing terminology with a lairly
straightforward explanation. Look at
Figure 2 and you'll see that the inter
nal construction of the transistor is
very similar to that of two diodes. Cur
rent can flow belween Ihe base and
emitter, and between the collector and
the emitter, but never between the
base and collecto r, So why not just
use two diodes? Well , the mag ic of
the transistor that makes it useful is
that the diode between the collector
and emitter only conducts when cur
rent is flowing between the base and
the emitter! And, it takes only a small
current between B and E to create a
path lor a much larger current from C
to E. And thaI's why transistors have
gain.

Regarding the current vs. vonaqe
operation issue, take another look at
that a-to-a junction, II's just a diode,
right? There are two things about
diodes that are Important here, First,
they are low-impedance devices. Sec
ond, they have a fixed voltage drop
they are not simply resistors. The volt 
age drop across a silicon diode is
about 0.6 volts. So, if you apply more
lhan that. the diode conducts until
there's just 0.6 volts across it. The re
sult is that signals applied to the base
of a transistor look like they're getting
chopped off to a 0.6 volt level (assum
ing the emnter is connected to
ground-remember, the 0.6 volts is
only relative to the emitter) . So, what
good is that? Well, the rotrenl flowing
through the diode will vary as the in
coming signal's voltage flu ctuates,
and it's that current which adjusts the
conductance of the C-to-E diode. And
teat's why bipolar transistors are
known as current-operated devices.

must be placed on Ihe base, relative
to the emrtter, to tum the transistor on,
Notice that this polarity Is st rictly rela
tive to the voltage on lhe emilfe r; the
transistor has no idea where true
ground in the circuit is. It only re
sponds to what Is connected to it.
That has Important implications, as
we'll see later on.

Michael J. Geier KBIUM
clo 73 Magazine
Route 202 North
Peterborough NH 03458

The Essential Element
Over the nearly live years I've

been writing this column, I've fried to
cover just about every facet of our ra
dios' innards. in the hope that I might
help you fix and understand your ham
gear a little better. We've looked at
RF. IF and AF stages, microproces
sors, the art 01 reading schematics.
and more basic stutt like Ohm's Law
and scientific rctanon of parts values.

In order \0 follow a schematic and
make sense at the circuit's stages,
though, it is vilal thai you understand
the operat ion of the essential eternent
thai is at the heart of virtually every
thing electronic: the transistor. Now,
I'm not saying thai you need to under
s ta nd il at the "holes and carriers"
physics level. In fact, you don't need
to know that at all. wnat you do need
to know, though, is how a transistor
operates in the real world. II you can
see how changes in the signal to the
«eosetcr's base affect the flow of cur
rent across the collector and emi tter,
you can go a long way toward under
stand ing why circuits are wi red the
way Ihey are , Also, you're much more
apt to recognize performance prob
lems when you see them. So, let's
take a look at the most basic, com
mon active element in any circuit: the
bipolar transistor, so called because
01 its two potanty-eohanced types of
semiconductor material.

ASK KABooii 21
O"yo",".db"k~,d

It Takes All Kinds

There are two basic kinds of bipo
lar transistors: NPN and PNP. These
designations refer to the vcnece po
larities in the chemica l "doping" of the
semiconductor material, and are relat
ed to Ihe polarities you must place on
the three terminals In order to make
the device work. Those termlnats are
named Emitter, Base and Collector.
Take a look at Figure 1 to see how
they're shown schematical ly II the ar
row on the emitter laces outward, the
transistor is NPN. If it goes in, toward
the center line, the part is PNP.

The important leller is Ihe middle
one, because it specifies what polarity

Rgure 1. Schematic symbols for NPN and PNP tarsntoa. Note the arrow's direc-
tion for each. Figure 2. Theoretical NPN and PNP trsnstssoss. each composed of two diodes,
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tor is connected. you can l igure out
whelher an unknown treneetor Is PNP
or NPN, as loog as you can ligure out
which lead is the emitter, without even
laking it en me board. (II the case isn't
marked, ligure lhe settmcst lead, wilh
ltIe flat 01' the case facing you and ltIe
leads going clown. will be me emiller.
Now and then it may not be, but it
usually Is .) Here's how : Jf E is ceo
recrec 10 ground, through a resistor,
transformer or other DC path, It1en lhe
part is probably NPN. If, however.
E goes towa rd Ihe positive power
supply, men mosl li kely ir s a PNP
part,

Well, I hope you've ~oyed our nt
lie journey through the world of the
bipolar transis tor. Remember, even
though you can't see 'em, miCroscopic
transistors are the essential elements
01 ICs too. Analyzing ICs, though, is
much differenl and much harc\8r, be
cause there are lots of IransistOf$ on
one chip and they may be corneded
in complex ways. But the principles 01
their operation are mlJCh the same.

Unt~ nexl1ime.73deK81U'''L Iii
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F'9Ure 4, A common conrlglJatiOn tor a
PNP transistor incJudes a resistor coo
necting the eminer to the base,

the transistor you wish 10 lest is. in
tact, bipolar, because you can ruin an
FET ItIal way, seeeoe. use the lowest
ohms scale that will give a readable
lndieatiOn, so thai you don't pump too
much ccrreru through the transislor,
BUI remember, you 're fighling a 0,6
volt drop, so 'IOU can't test wilh a
near1y dead ba"el)' in )'OUt ohmmeter,

Exploring ttl. Unknown

Now thaI you know how a IransiS-
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CIRCLE 101 ON REAOER SERVICE CARD

connect the positive lead 10 C
and the negative one 10 E.
Wllh B touching E, no current
should flow. Now touch B 10
C and the transistor should
conduct. II is normal lor it to
have significant resistance.
(II you can', get a reading. try
revers ing th e ohmme te r
leads; some oh mmeters are
wired backwards.) For a PNP
pari , the proced ure is the
same, except the ohmmeter
leads must be reversed from
wh ichever arrangemenl
works lor NPNs. Once you
gel it stra ightened oul, this
method makes a great way to
lell PNPs from NPNs.

If switching the base lead
back and forth from E to C
doesn't produce the desired
eneet. the part is probably
bad . There are other prob
lems which can occur, but
this procedure will catch the
vast majority 01 bad bipolars.
Two warnings: First. be sure

2

1
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Pholo B. Operation from Quemoy (R-L): Tim Chen, BV2A; Chen Chang-yee, PTD,
MOC; Joe Chen BV21J,
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before and after Hurricane Gert
slammed into the At/anile coast of
Nicaragua. The WB4ESB S/RA NCS
was activated on September 14 at
9:30 p.m. EDT on 14.153 MHz and
was active 18 hours a day through
September 21 at 10:30 p.m. EDT. Re·
lief communications were eiso han
dled with many Panamanian,
Guatemalan, San Salvadorean, Hon
duran, Costa Rican, Nicaraguan, and
Mexican stallons,

Several counutes patticipated dur
ing the eight ccoseccsve days that
WB4ESB was translallng all bulletins
issued by the Nallonal Hurricane Cen
ter (NHC) in Coral Gables, Florida. in
to Spanish. The SIRA NCS staned in
structing other amateurs and radio
clubs about the possibilities of surges,
mudslides, tidal waves, flash floods,
and overflowing rivers.

Also, SIRA managed to get two
meteorologists, Lazaro Dominguez
from WLTV-23 and Felix de se Osa
WB4DLY from the NHC, to talk with
several officers and personnel from
Civil Defense in various cccor-res. in
order to make them aware of the dan
ger of flash floods and complete evac
uation procedures. Gert's torrential
rain predicllon. 5-10 inches (and more
in the high regions), was a huge threat
for all the Central American countries.

WB4ESB was managed in Miami by
Rafael Eslevez WA4ZZG, Marta Es
tevez KB4AW, Sebastian Jaime
WB4LZR, Valeriano Builes HK4BTVI
W4. eooeno Fernandez WB4RDD,
and Jorge Quintero WD4JVN. The
SIRA NCSs in other countries were
Jose Alvarez TG9Mp, Pietro Lunanuo
va YV4WR , Luis Peralta Tl2LFP,
Jaime Polican HP1Mp' Cesar umaeo
ta YVS/D. and Rafael Garcia HIBRGQ.

Our thanks to the many other sre
lions who acted as relays and kept the
nearby frequencies ctear. As usual,
7.163 MHz was also used late at night
and early in the morning to continue
the communications with seme coun
tries, due to the shott skip,

With so many hours of prevention,
the sad pan of this stOI}' is that more
than 15,000 people were left home
less and a total of 59 were dead in
four countries (TI, YN, HR, XE). Merci
less Gen was another hurricane killer

Continued on page 82
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Photo A. QSL cera from the OX Expedition to Duemoy Island In December 1992.

They have set up a club station at the
university With two licensed members
and 20 students.

"News Focus Africa" is a wee kly
feature in the "Amateur Radio Mirror
International" broadcast every Sunday
by ZS6TJ at 0800 UTC on 7 .080 ,
14.282, 14.292 MHz (and on 7.093 in
AM) and repeated on Monday at 1800
UTC on 3.718 and 14.282 MHz (and
on 7.093 in AM). Tune in and tel'm
have your news and info. Africa Tele
com 94 will be held In Cairo from April
25-29, 1994.

If you tike the Information presented
here, you can cut out the middle
man (73) and receive your own copy
of the STARS News by contacting:
Hans waiens ON6Wa, Mechelses
teenweq 45, B-2500 Ller, Belgium
(Tel: +32 ,3.4891333 or Fax: +32.3 .
4881357). fA fUll list of members of the
STARS Wor1clng Group Is available in
the "73 International' area of the 73
BBS (603-924-9343, 300·2400 bps,
8-N-1).-Amie]

The Netherl and s On Target is the
newsletter from Radio Netherlands. It
carries lntcrmanon on the programme
line-up and the personalities involved.
If you have comments, On Target has
opened many channels of communi
cations. You can send electronic mes
sages concerning their English pro 
grammes through FIDONET. rotemet,
and CompuServe. Just route the mes
sage via MCI Mail to Jonathan Marks,
account number 338-2983. You can
phone the Radio Netherlands answer
line on +31 35 72 4222 (24 hours a
day). They also welcome your letters
sent to English Section. Radio Nether
lands, P.O, Bo~ 222, 1200 JG Hilver
sum, The Netherlands. You can also
ta x them on +31 35 724352, but
ptease mark the tax for the attention ot
the English Deparlment. If you live in
the Ind ian sutccouoent. write to them
at English Section, Radio Netherlands,
P.O. Box 5257, Chana kya Puri Post
Office, New Delhi 110021, India.
Those letters will then be forwarded.

U.S.A , Letter from Sociedad tn/er
naciona/ de RMio Aficionados (StRA):
Once again, the Miami-based So 
cseaea Internaciona/ de Radio Afi
cionados (SIRA), or In/ematlonal Soci
ety of Amateur Radio Operators, per
formed an outstanding public service

special supervision from the Secretary
of State. In Freetown, hams are still
waiting to hear from fhe au thorities.
Ghana: The ban on amateur radio op
erasers was lifted on March 19, 1993.
On March 30, Kofi Jackson 9G1AJ in
augurated the station of the Merwede
Hospital (Holland) in Dorma Ahenkro,
U9anda: Also last March, the ban, im
posed in the early 1970s, was lIt1ed. In
May, an American DXpedition coerat
ed as 5X1Ox. Kenya: After the one at
Ihe Kisumu Academy, RSK started an
other school project, this time in Nairo
bi. Novice and intermecrete licenses
hav e been Introduced . Tanz an ia :
Three SWLs passed their exams and
are now working towards their CW,
coached by Ma~ 5l5MR. Lesotho:
Sbc new iicensees are regularly oper
ating the PADC (Promoting Amateu r
Radio in Developing Ocunmesj-spon
scree club station (7P8NUl). The new
Rad iO Management Bureau, headed
by Mr. Mandoro, invited LARS to ad
vise on amateur radio matters. Various
items have already been discussed,
such as the RAE and the possibility of
a Novic e license. Swaz iland: The
traini ng c ourses at Sisekelo High
sctccr generated 13 new licensees;
on April 30, the club station pamccat
ed in SAREX. Four students actually
spoke to Ihe space shuttle, causroq
tremendous enthusiasm around them
(other students and pa rents were
watching) , Courses for a full license
are in progress. Approaches are being
made to have the South African exam
be written in Mbabane. Mozambique:
The PADC club station has been in
stalled In Maputo. They are running
CW courses. The club is working on
its constitution and will soon appty for
lAAU membership. zambia: RSl held
an AGM last May. Out of 40 licensees,
eight showed up, along with two repre
sentatives from the licensing authority.
Chris Cotton 9J2CP was elected
chairman and Fred acnce 9J2FB sec
retary, Zimbabwe; lARS has a new
president, Howa rd Kramer l21EK.

Round up

Africa Information from STARS
News, Issue t. September 1993. Sier
ra Leone: Due to the pol itical and
economic situation, SLARS is unable
to tunction effectively. Ham operations
take place only in remote areas under

As / mentioned last month, the
crotcnea Mountain Rehabilitallon
Center has some new hams. Chris
NeCUH senl me their names and
cal/signs. Three of the four new
hams are on packet and I'm sure thai
they would love /0 receive packet
messages from around the world.
Give it a go: Kristin Nt POS, Skot
N tPQC, and Katie mQGp. All can be
reached al WA 1WOK .NH.USA.
NOAM. The fourth, Gena N1PPX. is
not on packet yel, but I'm sure you
could get a message to this new ham
if you send it to Chris at the same
BSS.

Ah, /he beginning of another new
year! 77me sure flies when you're hav
ing fun. 1993 has been a great year
for me when it comes to ham radio. I
was able to assiSlln a ham radio class
for new hams, be inVOlved in voum
leer Examiner (VE) tests that brought
new hams into the hobby or helped
others to upgrade, and be involved In
VHFIUHF contests and Field Day with
fellow hams. And I can't forget the fun
of Hosstraders, a semi-annual outdoor
ham flea market (the best deals hap
pen on Friday night. or so they say).
The proceeds go the the Shrine Burn
Hospilal in Boslon. Thal"s a great way
for hams to help others and to enjoy
yourself as well.

t don't know about you, but I'm
looking for a bigger and better year as
a ham In 1994. I hope that all of you
have a great New Year as weill 73.
Arnie NtBAC.

AmieJohnson NtBAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42
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73 INTERNATIONAL
Continued from page 80

sweeping through Central America
and Me:dco.

Beyond differences of languag8.
mllianality. religion. and/or political
systems. SIRA aga in achieved the
QOaIs defined In its motto-"Fomenta
trIOS Ia Hennandad y La Buena Valun
tad: "We Enhance Brotherhood and""""'"'..

Fat further information about SIRA.
plMse write. caR, or fax $/RA's presi
dent: Rafael M. Estevez WA4ZZG.
P.O. Bolt 524071, Miami FI 33 152
4()71 ; (305) 822-1688.

CANARY ISLANDS
SPAIN

Woodson Gannaway N5KVBlEAB
Apar/ado 11
35450 Santa Maria de Guia
(Las Palmas de Gran Canaria)
Islas Canarias. Espana
Hello again trom EM -land. The old

ham radio club 01 this part 01 the is
land (the northwest) is becoming ac
live again alter many years. This is the
same club that fielded the nam's ta
mous"trip around the island by burro.'
And 10khunling seems to fina lly be
getting started here. They also span
SOfed a senes of evening publiC talks
on variOUS aspects of our hobby duro
ing the recenl Seplember hoIiclay cele
bra tions In Guia. This year. I finally

made the -acmene' in typ ical traer
tional costume, camera at the ready. II
a I riend got a decent shot 01 me. I'll
send it along with the nekt report

Most hams at least know where the
Canary Islands are located. but thars
r'IOt true 01 the general publiC. They
simply have no idea. and neither did
.e .hen . e first started t hinking
about moving here in 19861 We did
what researctt we could but learned lit·
tie, and most 01' what we learned was
e ithe r wrong or outdated . So, we
lound lois 01' surprises. Nothing could
have prepared us lor the Incredible
physical beauty 01 the arch ipe lago.
Another pleasant surprise was finding
a va ri ed intern at ional community.
Since in the afternoons and evenings I
wear the hat 0' a private English tutor
and many of these people want their
children to team Engl ish. r'm In their
homes every day. For some reason
most 01my students are Oriental. and
anyone who has bought the myth of
the "Inscrutable Oriental" obviously
hasn't gone to their homes to teach
their children Eng~sh.

I well remember arriving at one
apartment 10 start a new class. Often
lhey will set out a pair of slippers lor
you to put on when you take off your
shoes. As I stopped in the entryway to
take 011 my shoes. I glanced into the
liVing room 10 meet the re lurning
glances of !he mother and her l riends.
Then they loflowed my gaze clown to
the slippers set out lor me. My size

10-112s were dwarfing the size seven
sli~rs set out lor me, and !hey were
the biggest they had. The result . as
uproarious lau ghter from all sides,
adults and dlildren alike. When it had
subsided. I was enjoying it 100, and
!he apologies called lor by their high
sense of courtesy .....ere made and re
ceived throu gh big smiles and a few
lingering chuckles. The Ice was bro
ken with thatlamity.

Anolller lime a little Japanese girl,
very well disciplined nut also lull 01
spint. had just gonen new hand pup
pets. So aner class, whi le her mother
and I drank lea, she treated us to a
puppel show off the edge 0' the lable.
Immedia tely we had a sequence 0'
classroom pandemonium, students
wrestling on the uooc teachers recn
manding those responsible, all accom
panied by an ample range 01sound et
tecta and more uproariou s laughter.
These aren' t Isolated incidents, so
maybe you get the idea.

As any teacher, classroom or indio
vidual, knows, you can only allow stu
dents to loosen up to lhe degree lhat
they will settle back do. n 10 .ork
when you give the word. But !he learn
ing expenence can be enriChed im
measurably by including such digres
sions. So it·s reaRy worthwhile to look
lor the balance point and use it 10 lhe
utmost from lime 10 lime. II seems to
help with my retleiliOUs dlildren (and I
get a lot; again, I oorfl know why). and
it's one 01 the acceplable ways I give

them 10 let off some steam so that,
hopelully. they won't 'eel lhey have to
disobey or try 10 thwart me on the 1m
portanl points.

Until nekt lime, 73 lrom Woodson,
N5KVB1EA8

ISRA EL
Ron Gang 4X1MK
Kibbutz Urim
D.N. Hanagev 85530
I~e/

IARC Win s Co urt Precedent
Against Ja mmer. Aller the Israel
Amateur Radio Club (IARC) Jammer
trackers caught two pi rates disrupling
2 metre and 70 em FM repeater trattc
in Tel Aviv, the organization decided to
take matters into its own hands. This
came as a result 0' ceseesrecucowith
the authorities' lack 01 aclion In the
metter.

Aller the IARC promised not to Iile
'or damages against the offenders. the
jammers pleaded guilty. The tactic
was to gain a legal precedent in this
civil case 10 be used in luture lawsuits
against jammers. The ot/enders .ere
obligated 10 cease all operations. so
the aRM was effectively squelched.

Withoul going into lhe intricacies of
Ihe verdict, lhe main points of the out
come are as loIIows:

1. The repealer frequencies "be
long" to Ihe IARC. and there is no
Such thing as jusl happening to be
conducllng a a s o on the reoeaters

CIECI FCC RfQI=mIIS

11IE CAvrre, Fl.TBIS

CtBI Rf u.n,lllrs
EVALUATE AU RF Srlil r

CJEI2. CAllIES

SS8 QI.fII·IITTHY-l'ACIET

TWO WAY IlAIlIO SSMCE
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lye INSTRUMENTS
9222 Chesapeake Dr. Suite A

San Diego Ca 92 123 USA

MADE IN THE USA
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SAlOOOA 1000 MHz $159~.00 Opt.3 +1" 5 KHz Filter S3~O .OO

SAI800A 1800 MHz $189~.OO Opl.~ Tracking Gen. $150.00
Opt. 6 Center Fm(Uency Display S27~.00

FOR MOllE IIIFOlIMATlON & SPECIAl. SAlE PRICES
CALL 1-11011-232-3501 619-277-4619 FAX-277-6736

ITC Analyzers arc the pcrfo;t
low cost choice for All AM, FM,
SSB VHF, UHF, TV, PAN
ADAPTER HAM RADIO
NEEDS. You will save time &;

money with an rrc low COlt

Sp<dnIm._.

ClRCl.E 112 ON READER seRVICE CARD

82 73Amateur Radio Today. January, 1994



input frequency. Thus, anyone not a
member of the IARC may not use the
frequencies of the IARC repeaters.

2. Ukewise. anyone not a Ik:ensed
radio amateur may not use the fre
quencies exclus ive ly designated for
the amateur serviCe, and lhus may be
sued. (This may sound like a redun
dant reiterat ion of the radio reguta
tiOns. but bear in mind that Ihis Is a
precedent·setting judgment In a civil

"'"~)

3 . The govemmen1 atlomey gener
al set down that the pol ice acllon
against intentiOnal interference was no
longer contingent on a criminal c0m

plain! by the Mioistry of CommuniCa
tions alone (the previous procecIure).

The bottom line is that the vidimS
01 intentional interference a re no
longer dependent on the MiniStry of
Communieations. admittedly under
staffed and Lnderbudgeled and often
acx:used of being ineffective. Now suf
f icienl evidence ma y be collected
against the jammer, and the eenee
may be called directly. How effective
will tIVs precedent be? Only time and
the prosewtiOn of the next culpril will,,,I.

RiCh 4X1DA published a paper in
the tARe magazine HAGAL delailing
some of the methods that are used to
nab jarrvners. OutSide 01 OoppIer and
triangulation direction finding methods.
every transmitter has itS own charac
teristic "fingerprinl· in terms 01 how it
keys up each time it transmits on lhe

frequency. and with the use of a com
puter irs easy to catalog everyone 's
· f ingerprints· and then identify an
unidentif ied transnassion. This also
provides solid condemning evidence.
Even a repeater "kerchunker" can be
Identified this way.

(We ran 0Uf 01 room this month, but
tt1is needs to get in. As of midnight.
December 31, 1993, 4X1RU HFNHF
packe' BBS will go ott the air due 10
many reasons. Fu ll s tory next
month.-ArrM/

MONACO
Daniel P1et1 3A2LZ
B.P. 349
Me 98007
"",,"00

We 've had a big month here in
Monaco. Maybe this wi. be of interest
10 ",".

On the 15th of October, His Serene
Higtress. Prince Albert, was a guest
of the Assoc iat ion des Radio- Ama 
teu rs de Monaco (A .R. M.) . T he
A RM.• Monaco's national amateur ra
dio society, was celebrating 40 years
of existence and the official opening of
its new tacilities. This location is pro
vided by Ihe Monagasque gove rn
ment. During the ceremonies. Prince
Albert wa s a warded the call sign
3AOAG.

Representatives from French and
lIalian amaleur organizations also at,
lended. Representing the A.E.F. (from

Fran ce) wa s F6AXX . F6GE Z al so
came. representing the Alpes·Mar
itime region, which surrounds Monaco.
11 BYH ca me to represent the A.R.I.
(from Ilaly) and presented a pennant
and plaque as a show of friondships to
theARM.

During the week of 10-1 7 October,
Monaco hams activated a special call
sign, 3A40 ARM. This contact is worth
two points for awards Ol1ered by the
A.R M. Using 2 meters 10 coordina te
their activil ies. they kept the catlsign
active on most HF bands and on CWo
SSB. and ATTY. All OSLing is being
done by me associa tion through the
bureau.

Best 73, Daniel 3A2LZ.

TAIWAN
T.m Chen BV2A
p.o.Box 30-547
Taipei. Taiwan
China
The Chinese Taipei Amateur Radio

league (CTAAL) dispatched en expe
dition group Of 16 operalorsllechni
dans to initiate the l irsl BV9 amaleur
radio-BVOARU9-on the Ouemoy
Istand, 320 km southwest of Taiwan,
lor an eight-day operation from De
cember 24 to 31 , 1992. The group ar
rived safely and came back to Taiwan
by air transport. Owing to crowded air
traffic, all persons were rceceo to book
nrst-eess seats at twice the expense.
The total expenses, amounting to ep-

proximatety US$9,OOO, were jointly
bome by all participants. The Trimmer
Company was most generous, tending
all rigs and antennas lor the operation.
Also, we are gratelul to those radio
lans in Kinmen for volunleering all
help: providing franspcr tetcna, man
power, facilities for installing the radio
statiorl, and arrangements lor acc0m

modations . At last these people have
become our society's merrbers.

The Oepvly Director. Chen Chang
yee 01 pm, MOC, had aCdlmpanied
the group 10 open the ceremony on
the morning 01 December 25th; and
the Direclor of Ouemoy 'rete-cern
munieations Directorate greeted the
occasion by wishing thai the ama 
t eur' s act iv it ie s would be further
promoted in the area , where the re
str1clions will be lifted before long tora.visilors.

The OSL cards lor the expedition
station BV0ARlJ9 are now ready and
being dispatched. The pal1icipaling
operators were : BV2A. BV2BO .
BV2FB, BV2TA . BV2AP. BV2WC .
BV2DO , BV2WC. BV2HH. BV 2IJ .
BV2LK , BV20B , BV2HN, BV2UA ,
BV2VA. BV2ET (XYL of BV2VA, Trim
mer) , and BV2EW. BV2EW wa s at
service with the military in Ouemoy.
and he joined the ex pedit ion unex
pectedly and enjoyed it tremendously.

73 nom Taiwan de 11m Chen BV2A.
[Chines e Ta ipei Amateur Radio
League. GPO Box 93, Taipei 100, Tai
wan. China] II

34th ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO &COMPUTER FAIR
ARRL FLORIDA STATE CONVENTION

FEBRUARY 5 • 6, 1994
:..1 I DADECOUNTY YOUTH FAIR& EXPOSITION CENTER · MIAMI, FLORIDA

- ~ .,. .... • Sponsored by Dade Radio Club of Miami, Inc.

• PROGRAMS & ACTIVITIES FOR EVERYONE. 200+ EXHIBIT BOOTHS. BOO + INDOOR SWAP TABLES
• FREE PARKING FOR 15,000 VEHICLES. 300 CAMPSITES WITH HOOK·UPS & LAUNDRY FACILITIES

• TWO ON·SITE LICENSE EXAM SESSIONS· DXCC FIELD CHECKING

FCC FORUM (Featurins Ralph Haller, Chief PRB)
INTERNATIONAL AMATEUR RADIO (Presented by Reslon II, IARU)

LIVE TUNERS DEMO (Presented by Gordon West, WB6NOA)
WORLD OF EXTRA TERRESTRIALS

LATEST DXPEDITION & DX FORUM (Presented by S. FL. DX Assoc.)
ARRL OPEN FORUM (Featurlns Officers and Directors of ARRL)

AMATEUR RADIO PAST AND PRESENT (Harry Dannals W2HD, Pres. QCWA)
WHATEVER YOUR SPECIAL AMATEUR RADIO INTEREST••• YOU WILL FIND IT AT HAMBOREE.

Registration: SS.OOAdvance - $6.00 Door • Valid Both Days (Advance deadline Feb. 1) . Swap Tables: 520 ee., plus reg. ticket
• Power: $10 per user. IFYOU I-t/WE NEVER HEW SWAP TABlES. CALL SWAP CHAIRoVAN FRAN KSUlLNAN 305-667-1047

TO CHECK TABlE AVAllABIUTY BEFORE $EN)ING IN RESERVATION. • Campsites: 3 days (Fri., Sat., Sun.) 540.00
-4 days (Thurs., Fri., Sat., Sun.) $5$,00 (Prices quottd for tceets. t"bles & camping include tax)

Headquarters Hotel: Niiami A irJX)rt. Marriott - S69.00 Single, DoutJIe + Tax . Tel. (305) 649-5000 - Speak Only to
Reservation Department and Must Mention " Tropical Harrooree" to Get Special Rate. Deadline Jan. 24, 1994

After deadline, special rates on room available basis only

TICKET. u.MP, TABlE PAYMENTS PAYABlE TO: DADE RADIO.Cl~B OF MJAMJ, INC.
Mail to : Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., MiamI. Fl 3312S

EXHIBIT SPACE INQUIRY: Call 305-642-4139 or Fax: 305-642-1648
CIRCLE 50 ON REAO£ R SERVICE CARD
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NEVER SAY DIE
Continued from page 4

have 10 break loose and think cuter
ently.

Electro-Vo ice wa s started in a
garage in Ohio by two chaps I knew
who thought they coutd make better
microphones. Jim Lansing started sim
ilarly, making better loudspeake rs.
Steve Wozniak and Steve Jobs start
ed in Jobs' garage with the Apple I. I
visited 'em in 1976, when all they had
was a handmade prototype, egged
'em on, and the rest is history. At
about the same time I met Bill Gates,
Who'd just dropped out of Harvard. He
took the BASIC Interpreter he'd wrillen
as a school project and joined MITS,
the first microcomputer manufactu rer.
He's done well.

No guts, no glory. And no nice ex
pensive ham shacks either.

How I Spent My Summer Vacat ion

Last year my birthday present from
Sherry was a trip to Alaska. Ketchikan.
Welt, I told you all acout that last year
. .. I can't help it il you're not paying
attention . It was a great trip and
you've screwed up badly if you haven't
gollen up there to visi t that a rea .
You're a disappointment to me, the
way you've been screwing up, despite
anything I advise. I'm doing the best I
can to smooth out life lor you , •• plod
ding on ahead, pointing out the rough
spots so you can avoid them. And also
pointing oUI the points 01 interest. so
you won't miss Ihem as you trudge
along With blinders on, looking down.

Sigh.
Hey, look up! You' ve somehow

managed to luck into the world's finest
hobby, amateur radio. Now look at
what you can do with it! There are
some exciting Ihings you can do in
amateur radio that you haven't tried
yet. Also, there are some other things
you can do that are fun. There are
ways you can live a longer, heallh·
ier life. There are plenty 01 ways you
can make money and have fun doing,

prices I like. My hordes 01 detractors
call me cheap. I preter 10 Ihink 01 il as
being thrifty. They say NSO stands lor
Never Spend a Dollar. Well, I don'llike
spending a dollar where a lew dimes
will do the trick.

Sherry reported that yes, Liat did
have a corking good tare. $360 for 30
days anywhere on the ai rline, She
asked me for a list of Ihe is lands I
hadn't yet visited so she could see
what she Could put together. I gave
her a list of 10, f iguring that she might
be able to organize us visiting two or
three 01 them since I only had a few
days open on my calendar. She came
up with a way we could visit all 10 is
lands in 21 days. We'd fly a day and
Ihen I'd dive a day, hopping from is
land to island. The tour included Bar
bados, Tobago, Grenada, St. Vincent,
Guadeloupe, Antigua, Montserrat, An
guilla, Nevis, 51. Kitts. plus an eight
hour layover on 51. Lucia between
flights. That would give me eight new
ham radio countri es to vrsn. bringing
my lotal 10 128 ... but who's count
ing? The 11 flights would average only
$33 each!

One thing I didn't know when I was
planning the trip was that the old days
of having to send ahead weeks in ad
vance for a license were long-gone.
These days most of these countl1es let
you bring along a rig and gel pn the air
using your call with a portab le slash
for a few days without any Official per
mission. And beyond that, licensing is
easy. 50 at the very leasl pack an HT.
Almost every isiand has at least one
repeater. Some have repeaters linked
to other is lands. Some even have
packet links. Plus you might want 10
bring along a portable rig like a 735
an d some wire d ipoles. Suddenly
you're on a DXpedition.

The Monlserrat exhibit at Dayton
this year helped pound the Idea of gel
ling down to the Caribbean rotc my
head. II didn'l hurt that VP2MAX runs
a great bed and breakfast place there.
Wail' lI you see it! And he even includ
ed the use of his slationl Though I on
ly visited Montserrat lor two days they

So when are you going to look into issued me the call VP2MCO so I
a lrip 10 Alaska? Or gelling on packet? wouldn't have to opera te as
Or making ham satellite contacts? Or W2NSONP2M.
maybe doing a litlle OXpedilioning? It I had some great minihamfests on
can't be a lack of money because I've several of the islands. One thing is
been telling you how to make all the clear . , . the hams would love to have
money you need for years . .• and you come down, see their island, and
proving il by heeding my own advice. get on Ihe air and take some 01 the
You do n't have to work hard, just pileup pressure art. II"S one thing to be
smart • . , though working hard as well on a DXpedition and make a few thou-
as smart does help. sand contacts. It's another to live there

Right aller that Alaska trip last year and have most hams not wanting 10
Sherry organized a sho rt trip to 00- lalk with you, but jusl get your OSL.
minica so r could get in a lillie scuba That was the main reason I went to
diving. That's when she came across Jordan when King Hussein l irst got on
a special fare Ihat Liat (Leeward Is- the air, I was afraid we'd lose him as a
lands Air Transport) had going. But. I ham if he wasn't able to actually talk
told you atccttne diving trip last year. with anyone, but had to constantly
This year, a couple weeks before my fight off pileups. So I went to Amman
birthday I wondered if uat might have and spent two weeks grinding down
that fare available again. Ihe pileups, giving His Majesty a better

Most Caribbean vacationers head chance to enjoy our hobby, I didn't say
down there in Ihe winter, so that's high I didn't have fun doing it.
season. The place ts almost empty in If you can visit an is land or two
the summer, so prices are down in the armed with a rig, you'll nol only have a
NSD range. Thos e are the kind 01 ball, but you'll be doing the locals a big
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favo r. Everywhere in the wo rld I've
traveled I've found the hams in rare
countries hating the pileups and the
DXCC Honor Roll, which is at Ihe root
of them, They've be en anxious to
have me work the pileups lor them, so
I've handled endless pileups Irom all
sorts 0 1 wei rd places such as FK8,
VA2, 5W4, 7P8, 306, 524, YK, YA,
9M, VU, 00, FOa, HS, and so on.

Okay, what does it cost to get down
to the Caribbean and have some fun?
American Airlines cost $330 round trip
from Boston to Barbados. Plus the
$360 l o r Liat, and an ave rag e 01
around $75 a night for a double room
at most hotels. Plus 100/0 service and
7% island tax almost everywhere. Plus
an exil tax 01 up to $20 per island, I
figure it cost us about $250 per island
including meals, rooms, taxis, exrt tax,
and some ice cream cones,

The whole trip lor the two 01 us thus
cost around $4.500, and that Included
two dives each on nine islands. That
netted out to around $205 a day lor a
22-day trip which I'll not only never for
get. bul which I'll probably never stop
talking about. Would I do it again? In a
minute!

You do have to watch oul lor the
$350-a-night delu~e hotels. There are
plenty 01 perfectly nice hotels and
guest houses for well under $100 a
night.

One warning to you red-necks:
Most 01 the hams in the Caribbean are
black, But they are so friendly and
helpful that Skin color soon doesn'l
mailer. They're hams and avid about
our hobby. And they're not nearly as
uplight about co lor as are so many
American blacks.

A Contes t? Another Damned
Contest?

Well, maybe. For over 30 years I've
avoided organizing 73 contests. When
I was the editor of CQ I got their DX
contest going aller Perry Ferrell had
let it die. II's still going strong. Then I
got a prefix contest going which may
still be running. I've lost track. Those,
plus the AARL DX, Sweepstakes, and
VHF contests seemed like enough.
While I was talking with the Caribbean
ham groups I broached the idea of a
Caribbean vs. North American contest
.. . maybe in August, when prices are
low. The idea would be to get a bunch
of America ham clubs to organize
groups and put the rarer is lands on
me air for a contest weekend. What do
you think?

Before I plunge into this I'll need
three things. First, I'll need a DXer or a
OX club 10 sponsor the contest and
handle all the paperwork. I can help
with getting the word around via 73
and Radio Fun, but I'm not going to sit
here and cross-check a thousand
logs. I learned my lesson on that when
I ran a Save Eleven contest and got
buried in logs. That was before we lost
11 meters to CB, so you know how
well I learned thaI lesson. Are there
any volunte ers to officiate on a
CaribbeanfNA contest? Think of the
inlernational fame and recognition!
Wow!

My second need wi ll be a clea r
green light from the Caribbean island
ham groups. This is mainly lor them,
so I don1 want to jam anything down
their throats. BUI if we can get a dozen
or two ham club groups 01 si ~ to 10
operators each down to the islands,
not oniy will the participants have a
lifetime of memories as a result, the is
lands will generate some badly need
ed revenues as well. They sure can
use the ex tra business during the
summer,

The third thing I need is an indica
tion that you like the idea. u I uorrt get
a lot of enthusiastic letters about this
I'll deep-six it in the Cayman Trench,
the deepest part of the Caribbean,
some 27,500 feet deep. By the way,
that was a trivia question on the !light
back and worth a ootue of wine to
know. The other trivia question was
the deg rees centigrade outside the
plane , .• which I won, much to my
surprise, with a guess of -38"C. And I
don't drink. Oh well , the wine'li be
good for cooking.

There are a bunch 01 islands down
there. so there's room for everyone.
And the Caribbean includes Mexico.
Belize, Guatemala, Honduras ,
Nicara gua , Costa Ri ca, Panama ,
Colombia. Venezuela, on up to the Ba
hamas. There are the Greater and
Lesser Antilles, and the Turks and
Caicos Islands. I count around 43
countries all told .. . with 10 kinde dil
ncua to reach and/or uninhabited.

II you like the idea let me know. I
have enough to do without spinning
my wheeis trying to make people hap
py who don't want to be happy.

A Olver's Paradise

Most 01 you aren't into diving. Pity.
because it's not an expenelve sport;
it's a lot 01 fun, and the exercise is
great. Plus you get to see a 10101the
world that most people miss except
when Costeau or someone shows an
underwater video on TV. It's wonderful
bl:Iing right down there with the sharks,
barracuda. lobsters, moray eels, and
so on , • , just "eating along.

The price had recently come down
on Hi-8 Sony cameras, so 1 got one a
couple days before Ihe trip . Then I
called a diving lriend to find out which
underwater housing to get. He said it
was the SubXero, so I called the chap
in Miami who makes 'em and luckily
he had one on hand. II arrived the
next morning by Fed-X. II cost less to
have it shipped than to pay the Florida
sales ta ~ and pick it up while passing
through Miami on Ihe way to Barba
dos.

The downside was its weight. I had
to hand-carry it in a separate bag to
keep from making my Checked bag
gage so overweight they'd charge ex
tra lor it. It weighs a ton out 01 the wa
ter, but only about two ounces in.

The upside was that the videos
came out marvelously. I advise you to
make a wide berth around Peterbor
ough so you oon't gel nailed lor two or
three hours wa tching my diving
videos. Hey, look, there's the big man
Ia ray at Tobago! And how about that
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P.O. Box 1234, Olmito , TX 78575(210) 350-5711

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tu bing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.B ,
E

Model HF9V-X (shown to the left) for 8onS, 40, 30, 20,
17,15,12,10 and 6 meters.

No , we won't insult your intelligence by te ll ing you that it's a
"halrwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it certain ly won't! Jf you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V·X, over our counterpoise
kit. You'll not on ly save a tidy sum but you'll work DX thai the shorter
and more lossy no-radial "halfwaves" can't touch because both the
HF6V-X and HF9V-X use longer act ive element lengths for higher
rad iation res istance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Buttemut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer'S Notebook") that shows you how
to calculate the probab le efficiency of any vert ical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard way!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOW!

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1·800·274·7373

Personal Aulopalch

~Make and receive (.;;:::==~

tel ephone calls t~~~~~~~~1from your mobile or
HT with your own
personalaulopatch.
Connect to phone
line and transceiver
microphone, PTT,
and speake r jacks.

NEW! .Mow with memory bacKup.

-Full duple" or simplu with courtesy beeps.
• Programmable IUl'll1 and lung distance codes.
• Automatic C"v· identification.
• \ficroprocessor controlled timeout protection.
• Controlled by VOX or carrier detect.
• Regenerated DT:\tF or pulse dialin/.:.
• Separate external remote cc nt r ul output.
• 1.5"lh4.6"Wx5.05"D shielded metal cabinet.

Personal Autopatch SDP-600 $249.95
12Volt power adapter 11.95

Shipping and handling $5 in US, $15 foreign.
IilIiiiiIiI .1O d ay money back guaun tee. ~
~ 'I(J day warr anTy. 1.-1

j-COIU 793 Canninu Pkw ~ . v idur. " 1-156-1

(716) 924-tM22 · Fax (716) 1J24-1.555

CIRCLE 39 ON READER SERVICE CARD

NewSpectrs Plusl Examine audio signals in real time,
orrecord and post-process from WAVfl'Ies. View rene
series,spectrum, colorspectrogram,and/or3D surlace
plots inseparate, independent windows.
Spectra Plus gives full controlover FFT size, sample
rale,scaling, gain, andaveraging period,
Point and click to make a measurement. mark frequen
cies, andprint results. Spectra Plus features advanced
options such as Inggering, smoothing window. overlap
proceSSing, and more, ,-And It'S~

Manyappli<:ations.. .from audio equiJlmem reI!IJ irto speech,
tIIlISk:,andmodulalion ana/pis.
R,'quirrsWindows 3.1- andany comparible 8-or16·b!t
sowuicard Noprogramming rrquirrd.

~
PriCe:$ 179. Intro 5geci1l1, $129
Demo diS/(, $4 (credit toward purchase
Spectra Ute, (spectra plot onJy)$39
S&l1l11Cklded Forei~ deM>ry. add $ lO

1Ii.<a. Ma,llerCard CltJ!ck orMU/ley Order II):
PIoneer Hill Software

2448CMasonRaad 1.JJOO.4()1-3472
Poulsbo, WA 98370 FAX:1·2((j-697-3472

Join the FUN on the

SATELLITES
YES! Anyone with a Technician Class

license or higher can work the

via the

OSCARs
Learn how: Join AMSAT todayl
For a limited time, new members receive:
ORBITs ~ Tracking software for IBM compatable computers by WOSL
How to Use the Amateur Satellites - A great book by KB1SF

write or call

AMSAT
PO BOX 27 Washington, DC 20044

301·589-6062

CIRCLE 311 ON READER SERVICE CARD CIRCLE 11(1 ON READER SERVICE CARD
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some electricity 10 the pot when you're
sprouting seeds? Would you believe
the sprouts can grow five to seven
times as last? Jean Nollet demon
strated this In 1747. Of course il you
want bigger and sweeter strawberries,
this book may be 01 interest to you.
How about a bean plant that grew to
22 teet high as the result 01 a pot be
ing wired to an ordinary electric outlet?
How about tons 01 seeds passed be
tween the plates of a capacitor and
then grew one third greater harvests in
Italy in the 193Os? Corn yields jumped
20% In Russia in the 1960s with a
similar treatment. An d activated
radishes double the size 01 the control
crops?

And waif'lI you read what being
near a TV set or computer does to
bean sprouts an d rats! These are
lhings you can test lor yourself. You
might want to try some beans near
your linear, with a control group further
away.

Then there are questions about the
role of sunlight and our eyes on our
behavior.

You'll enJoy reading about how
Harold Burr developed a very sensi
tive voltmeler for stUdyi ng li vi ng
things. With it he could detect the ex
act moment 01 ovulation lor women,
detect malignancies, the rate 01 heal
Ing 01 wounds. and with seeds he
could predict how healthy the resv lting
plant would be. With plants he could
see the changes made by the lunar
cycle, sunspots, and solar storms.

The re's a won de rlul chapte r on
what's been done in the scientific In
vestigation of auras and Kirlian pho
tography.

Another chapter shows a parallel
between the birth 01 retarded children
and the use 01 Chemical lertillzers.
Just between 1952 and 1968 the
number grew by 25 times! Plus there's
been a similar rise in leukemia, hepati
tis, Hodgkin's disease and other de
genera tive diseases . It 's almost
enough to get you to start buying lrom
your supermarket's organic lood sec
tion. Fifty years ago coronaries were
rare. Cancer, diabetes, arthritis, cavi
ties, etc.. are rapidly increasing.

Did you know that some plants and
animals are able to transmute one ere
ment into another? Chickens, for In
stance, can change potassium, mag
nesium, and silicon into calcium.

Irs a terrilic book, II you have any
CUriosity at all it should have you set
ting up your own resea rch projects.
But I still wonder why I teven't found
any books on the subject written since
1973. Weird. I'll be doing my best to
get in touch with the authors to see
what's been going on I'll let you know.
I'd love to see the books Bose eve
lished describing his experiments a
hundred years ago.

II you know 01 any more recent
books along this line, please let me
know about them.

The research described in the book
gives us sfrong clues on how we can
greatly reduce sickness and thus cut
our health care costs. It can help us
grow better crops. Check it out. iii

charts, Hmm. So Cleve dec ided to
burn the leaf with a match and see
what that would do, He was astound
ed 10 see the needle jump the instant
he thought of burning the leaf. There
was less of a Jump when he actuaily
burned the leaf. Could plants have
some sort 01 extrasensory perception?
You'll lind the story of his research that
resulted lascinating.

For instance, he lound that when
he had two plants together, with one
wired to his ga tvanometer, when
someone came into the lab and
trashed the second plant the lirst re
acted violently. Then later, when that
person came back into the lab the
plant again reacted violently, Some
how it not only was able to sense that
particular person, but was able to re
member the ceetrucuon 01 the first
plant and indicate something akin to
lear.

At the Hashimoto Electronics Re
search Center in Tokyo, Dr. Hashimoto
was able to teach a plant to count and
add up to 20. I saw a video of a plant
being taught to mantpu tate a ga l
vanometer hooked to an audio oscilla
tor and say letters.

And how about a scienllst who was
experimenti ng with a plant root. He
had it in a shielded lube so he could
aim it at other plants. One day he lell
the chart recorder on during his lunch
break with the root pointed at the sky.
Suddenly he heard whistles and a se
ries 01 pulsations. He moved the tube
around and found the "siqnals'' were
coming from outer space, from around
Ursa Major (the Big Dipper). But you'll
have to read about all this,

Do trees and plants communicate
with each other? 00 they exhibit long
term memory? When a plant is taken
away lrom a group can it die 01 loneli
ness? Can ultrasonic trequencres In
fluence the growth of seeds? Can a
heale r allect th e growth 01 seeds
merely by passing hands near the wa
ter used on the seeds? Can water be
magnetized? Can a plant be condi
tioned to tell the difference between a
piece of coal and a rock placed next to
it?

Yov'lI be amazed at the work done
in India by Sir Jagadis Bose a hundred
years ago, despite the resistance of
the British Aoyal Society. Botanists, in
particular, hated the idea that plants
have a nervous system, even though
Bose proved it with his experiments.

Can people really talk with piants?
Luther Burbank gave his plants most
01 the credit lor his discoveries, saying
that he took them into his conlidence
and had learned to listen to them. An
other plant listener was George Wash
ington Carver, who Invented peanut
butter, plus an endless number 01oth
er peanut products. Before Carver, the
peanut was considered worthless pig
food.

Can music get p lants to grow
laster? 200 percent last er? And Why
do they grow towa rd classical music
and away Irom rock- and then die?
Well. that's my reacti on too. They
seem to like Jazz too.

And what happens when you add

Poor, Naive Wayne

One of our adve rtisers called the
other day and asked a question. He'd
exhibited at a recent CO Maga Zine
sponsored hamrest, which he says
tu rned out to be a true turkey. He
opined Ihat not only didn' t anyone
much bother to attend this bomb. but
those who did had their wallets sewn
shut. just in case , The question he
asked was a natural one, How come,
in the face of this disaster. there was
an article in a ham newsletter extolling
the event? He wanted to know if there
was something going on he re that
wasn't in plain view.

He further suggested that there
might be a connection between the re
cent plea by the newsletter for money
to keep anoat and this curious coloring
of their reporting. I assured him that
not in my wildest dreams would I ever
suspect CO of paying off the newslet
ter in order to try and salvage their
flound ering namtest investment. I
don't know where people get crazy
ideas like that. I'm sure there's a sim
pler explanation lor what's going on.

right up front what you're up against. It
says, " PUblic reporting burden lor this
collection 01 Inlormatlon is estimated
to average 1 hour per response , in
cluding the time for reviewing lnsnuc
tlons, searching existing data sources,
gathering and maintaining the data
needed and completing and reviewing
the collection 01 ;nlormation.~

Seven pages lor a $20 subscrip
lion. This is going to cost us at least
$20 to till out in quadruplicate. I hate
to think how much the government will
have spent paying lor the one-year
subscription by the ume the dust has
settled, the government has settled,
and the paperwork is all done and
filed. I'll bet they'll increase the deficit
by at least $100, just on this project
alone.

More Diving?

Maybe. if I can gel away. My diving
fr iend is organizing a tri p to Truk,
Palau, Majuro. and Ponape lor early
February. I'd sure like to go. If you're
interested I'll get you the details. Ma
juro , by co incidence , was where I
started diving, back in 1944, when we
stopped off there a couple 01 times to
rest between submarine war patrols. I
converted a Momsen Lung and dove
around the I<lgoon. That's all Ittook to
hook me on diving for lile. When they
invented the Aqua·Lung I bought one
of lhe nrst models. By 1953 I had my
own compressor and tanks,

I must warn you that I'm dangerous
to travel with. I see business opportu
nities everywhere and get people all
excited about starting this or that bust
ness . wan-n you read some of the
ideas I had lor new businesses in the
Caribbean islands!

II you decide to go along for the Pa
cific trip I'll have my video camera and
get you a Videotape 01 yoursell going
in and out 01 the Japanese Ileet at
Tf1Jk, plus who knows what other ex
citing things we'll be seeing.

And you could do worse than bring
along a rig ... right? I'll bet I'll have
one. I may even wril e ahead lor li
censes this time.

shark going by at Nevis? Plus endless
coral and small, colorful fish swimming
around. And look at the size of that
lobster!

It was a blast and the hams were
great But next time I probably should
take along an all-band rig instead of
the video camera. They weigh about
the same.

My luggage was li lled with books to
read during the trip. By the end I was
busting to start two new publications
.. . one about Caribbean diving, which
t might call CD Review. And the other,
as a result 01 the cocks I read while
traveling, would be Science Frontiers.
It wou ld cover sci entific research
which the establishment refuses to
deal with. There are some things that
researchers have been verilying that
are so obviously impossible tha t no
establishment scientist or publicat ion
would dare to even consider them.

The diving publication would cover
diving services, hotels, and all the oth
er things travelers need to know when
they get to a new place. How much
are taxis? Where can you get good
food reasonab ly? Should you rent a
car? How good are the diving laci li
ties? How about the coral and fish?
What np -otts should you watch out
lor? And so on. Visiting hams will wanl
most of the same info. The con artists
down there are waiting lor the unwary
at every tum, just like here in America,

The Secret Life of Plants • • •

This is a lascinaljng book by Tomp
kins and Bird by Harper & Row Peren
nial Library ($1 4). II your spirit 01 ad
venture hasn't been totally wiped out
by our crummy so-called educational
system, YOU 'll enjoy this. One thin g
about the book worried me, I have to
admit. The material was l irst published
in 1972 in Harpers. Then it was pub
neneo in 1973 in boo k lo rm , and
rep rinted in paperback in 1989. So
why haven't I seen follow-up books on
such an important subject?

Much o f ute stull in this book
doesn't seem possible, which was an
other reason for my concern over its
validity. Then a Iriend sent me a video
on the subject he taped 011 the air, al
lOWing me to see some 01the amazing
experiments described in the book.

Aaargh ! This all started when Cleve Baxter,
I'm holding In my hand an "Order a polygraph expert, connected a gal-

For Supplies Or Services.' It's a pur- vanometer 10 the leal 01 his dra~na .

chase order lor a subscription to 73. He wanted to see il it would be affect-
This Is a governmentlorm we have to ed whe n wafer was pou red on the
lill out 10 get paid lor one subscription. plant's roots . The meter's reaction
"Contractor must submit lour copies wasn't what he expected. The trace
of invoice. " This bug ger is seven zigged down instead of up, with a pat-
pages long, but at least they tell you tern very s imilar to his polygraph
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Ham Doings Around the World

LiStings ara frea of charge as space permits. Please send us your Special Evenl
two months in advaflCf1 of the issue you want n to appear in. For example, if you
want il to appear in the January issue, we should receive it by December 31. Pro
vide a elBar, concise summary of the essenlial details about your Special Event.
Check Special Events File Aff!a en on our 885 (6OJ.924·9343). for listings thaI
were 100 late to get into put:>licaliOn.

JAN 8-11

FT. MYERS, FL A Hamtest wi be held by
ee Fort Myers ARC, In:.• sal. 9 AMo5 PM;
&.I. 9 AM-3 PM., at Araba Stwlne TIlIl'flIe
Hal. 2010 Hanson 81.• (One blocll East 01
R1. US au. VE Exams Sal. at 1:30 PM:
&.I. al 10:30 AM (no pre-reglslralion re
~. TaIk..-a on 1.41.345+ MHz. Coruct
JBny D9ufSO')et- KOfUW. (8 13) 472·5130;
Dale Haf[lin K(;UUAO. (813) 275-836b, Of"
G.E. 5amIr...b WA4DO£". (8 13) 9J6.1431.

JAN 15

HA....OND. LA The 1994 Hammond
Hamlesl , sponsored by Ihe seumeast
Io'isiana ARC. wiI be tletd 110m 9 AM-3
PM in the SLU UMtersity CeRef. Tall....on
147.ClO-I146.52 simpleX. Conlact TyfO(lfJ
fUns. (504) 294-5839; ()( Bob Priu, (504)
542-1470; or write 10 SLARC, P.O. Bolt
1324. Hammotld LA 7tU04.
MONTEREY, CA The Naval PosIgracluale
School ARC 'l'OilI hold Is 5th aTUaI Ham
lestlrom 8 AM·1 PM... allhe Monlerey
Peninsul a College Armory. Talk· ln on
1016.91-. Conlact Doug KC3RL, (4OB} 663
6117 eveslwkends: Pat KA6IRS. (4OS)
649-4«4 EX1 20. wkdays.
ST. JOSEPH, Me The 4111 arYUal North
wesl Missoull WlIlIer Hamlesl wi. be cc
sponsored by me Missouri Valley ARC,
Green-Hills ARC and Ray-elay ARC. The
event will be IleId al the Ramada Inn lrom
9 AM-4 PM. VE Exams. TaJk-in on 146.85

and 4.....925. For Dealer info. wnte 10
Northwes/ Missouri Winter Hamfesl. P.O.
Bolt 182. Cameron MO 64429.

JAN 16

MATTAPOISETT, MA An Electronic Flea
MiWXel d be tletd at Krqlls 01 CoUnbus
Hal. FOf" more delais cal (SOB} 993-3993
YONKERS, NY The Metro 10 em Nef'M)rk

... host a Giani Eledroric Flea Manult at
lkIc<*I H.S., Kneeland Ave., 9 AM-3 PM.
VE Exams. Talk-in on 440.425 MHz pl
156.7; 223.160 MHz pi 67.0: 146.310 MHz:
443.350 IoI-lz pi 156.1. FOf" registration. cal
DnoStf'lisJd WB2Sl0. (914' 969-1053.

JAN 22

FUHT, " The 2nd aTUaI Comp.Jler and
Amateur Aadio SWAP-N-SHOP. eo-spon
sored by ARAY and SW Academy RC, wi!
be held Itom 8 AM-l PM at S.w. Academy
H.S., 1-69" HanTnerberg Ad. Walk'" AA
RL VE Exams at 9 AM_Talk-in on 14529-,
224.18· , and 224.14·. To rese-rve lables,
cal KtJiltl NBONA. (3 13) 6354123.
LOVELAND, CO The Norlhem Colorado
ARC wiq host lhe l si annual Winterlesl
Swapmeellrom 9 AM-3 PM. at ee Larmer
Col.ny Fair~tulds. 100 Ra*oad Ave. VE
E-ams, Computet and Radio. For VE Ex
ams contact Trent Hays WBOHZL. (303)
484-8315 FOf" general no. conlacl~r
Moore AAOPB, (303) 221-3698_Reserve
tables lrom Orlin Jenkins KOOJ, (303) 353
7094. TiMk·in on 145 11 5 (- onset 100Hz).

JAN 23

EAST LANCASTER, PA The Columbia
Area ARC win presenl its annual "Dutch
Coonlry Computer and Communications
Show" Irom 9 AM·3 PM at the lancaster
Host Re50II and ConIertn:e Center, Roule
30. Talk-in on 1"6.715-. For display and
dealern o, conlad DuIch Cccntry~
er and Communications ShoW, P.O. Box
682. E. Petersburg PA 1752lNJ682. Tel.
{717] 560-2072; FAX {717] 872-0857.

JAN 29

LOCKPORT, NY The lockpol1 ARA will
I10kI~ crruaJ CUI Auction slill1ing al 3
PM. Talk....on 146820- MHz.
SARASOTA, Fl The sarasola Co. Fair
gro.n:ls. 3000 RingIi'lg Blvd...... be lhe 10
eaIion 10f" the sarasota t-Wnlesl: and C0m
puter show The Sarasola ARA wi. IlosI
this event 110m 9 AM-5 PM. VE Ex¥ns. FOf"
general inlo. call Gene Marino W1IDH.
(813} 355-0675. For IickeIs cal Val Lopez
KC4 YA Y, (813} 951·1072; or wnle: Ham·
lesl. P.o. Box31832. Sarascta FL34230.

JAN 30

DOVER, OH The Tusco ARC Hamlest wi.
be held al Ohio Nan Guan:! Annory. 2800
N, Woosler Ave .• starmg at 8 AM. Talk-in
on 146,730 W8ZX Rplr. Contact Howard
Blind KD8KF, 6288 Eeho Lahe Rd. N.E.•
New Philadelphia OH 44663. Tel. (216}
364·5258

OOENTOt-t, MD The Maryland MoOileers
ARC will sponsor a Posl HolicIay Swaplest
and Flea Market at Odenton Vol. Fife Dept.
Hall. 1425 Annapolis Rd., 8 AM-2 PM. AR·
RLS31diolloo. For VE E~. pr~er

'IritIl Jerry Gavin MJ3D, 7801 0vefhiI Rd.,
Glen Burnie MD 21060: Tel . (4 10) 761
1423 (anytime). To regisler lor tables. con
lact Tom Wilkison KA30MU. 592 EasOfl
Dr.•Severn lAD 21144: Tel. (410' 9159-2639
(eves.). Talk-in 0fI 146205/ 805.

FEB 5

ST. CATHARINES, ONTARIO, CANADA
The~ PeriosUa ARC Ire . wi hold
its 16th anruaI Big Even! Ham/esl allhe
C.A.W, Hal. 124 Blrting Rd. Write Of" cal.
N.PAR.C. ec., P.O. Bolt20036. GranIham
Postal 0ut1el, SL Calharines. Onlario l2U
7W7; Tel. (90S) 93Ui2OB.

SPECIAL EVENT STATIONS

JAN8

ST. PAUL, MN The Minnesola Frostbile
Fans Beach Party. sponsored by the Sl.
Paul RC. will be on Inc air Irom 1800Z
2400z. Frequencies: CW - 3.540. 3.690,
7.040.1.140.14.0.40,21 .040.28.040.
28. 1.40: sse - 3.850, 1,250, 14,250.
21.350.28.350. Send logs to Ed Va n
Cleave AAOHI. 2700 16th 51. NY(, 51. PalJ
MN 55112; Tel. (612) 636·0108. Please
send SASE lor infoand sample log. iii

"* '9"

CA 1'1.. J • • _ 4 lW.. S- T•. e.- 110_." _ _ U s. """'"'
0000< .. " 7 10 51 ...... '\1

• "'" _ ..... ob" .... pi<.- _ 0 SASE ... .... Fo.- coo
_ • . edt3 ,Of .33-SMO. __ 01 ell ""'1110O) 93:)-KIl""• • ftC! ..... .

To order, send check or money order fo r $49.95 +
sa.50 lor shipping . a long with your shipping address

and telephorle number to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF. CRP. or HF mobiles such as the KENWOOD TS·50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
banery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Nl-Cads that have memory). Our charg
ing circuit uses voftaqe sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle. this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the banery, not
worthless idiot lights that tell you " YOUR BATTERY 15 NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

Serving Tho LORD
Since /987

CIRCLE 3lW ON READER SERVICE CARD
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ThiS receive r uses Direct Digital
Synthesis for low phase noise an d
synchro detection for better AM signal
readabi lity during severe fading. You
can program 100 memories with direct
keyboard entry. Othe r featu res in
clude; TCXO, Carrier Operated Delay,
RS232 computer control, optional fil
ters, and power opttons.

For more information visit your local
dealer or contact Eleclronic Distribu 
lars Corporation, 325 Mill SI'Oel, Vian
ne, VA , 22180; (703) 938-8105. Or
circle Reader Service No. 205.

a lso be avail 
able.

For more in
formation, vis it
your local deal
er or con tact
Kenwood Com
mu n icatio n s
Corpo ratio n ,
ao Box 22745,
Long Beach,
CA , 9080 1-
5745; (310)
639-4200.

are available in standard Ivory, or any
other color on special order.

The plates come in 1-, 2-, 3-, and
e-ncie versions. They accept 50 or 75
ohm BNC crimp, thread-on, or feed
th rough connectors. The y will also
snap mount wi th 4-, 6- , or e-coruect
IDC modular telephone conn ectors.
Other types are also available.

For prices and catalog information,
please contact RF tndustnes. LId,
7620 Miramar Road, San Diego, CA,
92126; (800) 233 -1 72 8. Or circle
Reader service No. 202.

TRIPP LITE
is ever damaged by a surge, Tripplite
will repair or replace the unit and con
nected equipment fre e for life up to
$10.000.

The Ultra
FAX is priced
at $69 .95 ,
For more tn
format i on
contact Trip
pLit(/, 500 N.
O r l e a n s,
Chicago, IL,
60610-4 188;
(3 12) 32 9-
1777, FAX L -=-_---'
(3 12) 644·6505. D r ci rc le Reade r
Service No. 203.

RF INDUSTRIES
RF Industries, uo.. has announced

a truly universal (Keystone) wall plate
system. These wall plates are a must
for the truly well-dressed shack. They

KENWOOD

ELECTRONIC DISTRIBUTORS CORPORATION

Electronic Distributors Corporat ion
has announced the availabi lity of an
all-new high performance HF recefver
manufactured by AOA. The AR3030
has all the latest high-tech features
and covers 30 kHz to 30 MHz with op
nonar toa to 174 MHz coverage.

More and more amateurs are turn
ing to digital operat ing modes to ex
pand their horizions. The ISOBAR UI
traFax is a premium quality combina
tion AC and dataline surge supressor
specifically designed to protect digital
devices from WEFAX to MODEMs.

The UltraFAX has special diagnostic
indicators to help pinpoint power and
wiring problems before they can cause
damage, saving both time and money.
The unit Is enclosed in an all metal
housing with mounting lab for secure
connection.

This product features the manu
facturer's lifetime Ultimate Insurance
which protects both the Ult raFax
and the connected equipment. It either

ThiS new series 01 HT transceivers
l rom Kenwood has ali of the things you
want in a portable communications
package. The TH·22AT (2 meter) and
TH-42AT (450 MHz) stnqre-banc HTs
offer a streaml ined look, simple pro
gramming, one-touch controls, and
easy menu functions.

A new innovative microprocessor
and MOSFET final amplifier circuit en
ables a fun 5 watts, while conserving
battery power. A special EEPROM
memory bank requires no backup bat
tery. A wide range of accessories will

""". " "

,,," (jW
Sm ll rt t o ck

charge damage,
These battery chargers are intend

ed for hams who need to keep their
batteries ready at all times , Apptica 
ucns inciude: repeater back-up batter
ies, ORP station batteries, and emer
gency equipment batteries.

The chargers are available In three
configurations . The BCOl is a com
plete kit perfect for beginners. It can
be built lor 0.5 to 1 amp maximum
charging rate. The price is $79.95.
The BC02 is the same as the BC01 .
minus the enclosure, RFI filter module,
line cord, and current meter, The price
is $39.95. The BC03 is the same as
the BC02 , minus the power trans
former. The price is $29.95.

For further information contact Jade
Producls, tnc., P.O. Box 368, E,
Hampstead, NH 03826.- (603) 329
6995, FAX (603) 329-4499. Or circle
Reader Service No. 201 .

after September
1 , 1993. The
Smartlock con
trol box is priced
at $59.95. Own
ers 01 earlie r
versions Of the
Sm art un er,
which does not
have the addi
tional contro l
line. may upgrade to the latest version
for $289 (not including Smartlock) .
For more information contact SGC
Inc., P.O. Box 3526, Bellevue, WA,
980 09; (800) 259·7331, (206) 746
6310, FAX (206) 746-6384. Or circle
Reader Service No. 206.

• •••,

SPECTRUM ELECTRONIC PRODUCTS
functions required lor legal operatio n
as a repeater system . The HRC-10
provides an easy lew-cost solution to
this problem.

The unit features a voice mer, hang
time and out timers, DVOS (Dig ital
Voice Opera ted Squelch), telemetry
tones, and a private voice mail slot. A
DTMF command interface provides reo
mote control capabilities. The HRC·10
is Ideal fo r em erge nc y use, ctub
events, and mobile installations.

For more infonnation contact Spec
trum Electronic Products, 4740 secus
Valioy On"ve, .scoas Valiey, CA, 95066;
(408) 438-2788, FAX (408) 438-6027.
Or contact Reader Service No. 204.

Spectrum Electronic Products has
introduced the HRC-l O-lhe world's
first hand-held repealer controller. No
larger than most hand-held radios. the
HRC-l0 converts a single or dual
band radio into a full-featured simplex
or duplex repeater system. While most
coat-band radios provide full duplex
and crossoano repeater capabil ities,
they lack the staucn 10 and control

JADE PRODUCTS

SGC , Inc. , ha s unv eil ed its new
Smartl ock to further enhance the se
vere service capability of the SG·230
Smartuner, The Smartuner is a fully
automatic. microproce sso r-cc ruroued
antenna coupler which covers the HF
spectrum from 1.8to 30 MHz.

The Smartlock is designed to con
trottwo antenna conditions: one where
a mobile antenna is subject to violent
motion which may otherwise cause the
antenna coupler to automat ically re
tune: the other to command the anten
na coupler to recalculate antenna con
ditions at the operator's discretion.

The SmartLock may be used with
SG ·23 0 Smartuners manufaclured

NEW PRODiicTi'o'''eeeeee eere

SGC

Compiled by Charles Warrington WA1RZW

Jade Products, Inc. has announced
the newest members to the FUN-KIT
line: the Lead-Ac idIGel-Cel Batte ry
Charger Kits. This series of products
is based on the Unil rode UC:3906 bat
tery charger chip. This smart chip Is
specifica lly designed 10 sense the con
dition of the battery and adjust the
charging requirements acco rdingly.
The charger can be left connected to
the battery indefin itely. keep ing the
battery ready for servic e at all limes. It
can prolong the life of the battery and
protec t it from overcbarqezunder-

HIGHLANDS
ELECTRONICS

Highlands Elect ron ics has an
nounced the eacaro-ca new way of
developing and using an embedded
computer application. An embedded
computer is one which Is dedicated to
a task; the computer inside your mi
crowave oven, for example. Program
ming embedded computers is an ceo-

88 73 Amateur Radio Today 6 January, 1994

nomcar way to monitor and cent-or a
wide variety of electronic devices.

The new eBoard is a PC card
which eliminates the hassle and high
cost of an old-fashioned computer em
ureter. You work with the actual CPU
from the start of your project. This
works to enrrsrete any surprise bugs
that may appear at the end of devel
opmen t The low-cost boa rd can be

left in place 10 run the application.
The eBoard runs independently of

the PC an d has drivers for lCDs ,
DTMF and more. The unit is suitable
fo r 24-hour op eration. Th e price is
$249 ppd. For more information con
tact Highlands Electronics 13720 Lake
Shore Drive, Clear Lake, CA, 95422;
(707) 994- 1024. Or circle Reader Ser
vice No. 207.
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TECl••C*l. USED GEAR, ..FO__ 1:121' :MHR. FoU~~l
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AEA' ASTRON . AZDEN ' COMET . CUSHCRAFT· DIAMOND" KANTflOMICS
MFJ ' SANGEAN. SONY SHORTWAVE ' DRAKE' MANY MORE...

NIEW l OU_ ENT PRICING NlO 0Il0E1IlI 1400." .... OUT Of' I TAll!

ALINCO

CALL FOR ALL KENWOOD

LENTINI COMMUNICATIONS INC.
21 GARFIELD STREET. NEWINGTON, CT06111

Hours: M-F 10-6.~ t::::J IfIIIIJ!iiiiII C.O.D.s Same Day
SAT. 10-4~~~ 01( Shipping

WANTED : Kenwood mod el TV·502
2M transvener-worklng. (909)681 
0872. BNB320

RCI-2950 OWNERS: New mod ifica·
tion manual inClUding Power increase.
Clarifie r modification . Modulalion in
crease. Operating hints . and more.
Parts inc luded. Only $20.00 ppd in
U.S. (Missouri residents add $1 .15
tax). SCOTT , P.O. Box 510408. st..
Louis 1.40 63151 ·0408. (314)846'
0252. Money On:Iers or C.O.D.

BNB340

KIT BUILDERSl Complete list of 155+
kit vendors. 1110 SASE + $3.00 USD
to: AUTENBER ENGINEERING,
38045 10th 51. E. ' H75-AR, Palmdale
CA 93550. BNB365

aSL CARDS - Standard and cus
tom. Your Ideas or ours. Excellent
qua~ty. FOil stafll)ing available. Many
designs and type styles. catalog and
samples $1 ,00 refundable. WILKINS.
Dept. A, Bo. 787 , Atascadero CA
93423. BNB370

20 ME TER SUPERHET C,W.
TRANSCEIVERS KIT. $49 .95 plus
$3.75 shipping, CheckIM.O. 1994 Gal·
alog for 2 Stamps. DAN'S SMALL
PARTS & KITS, 1935 South 31d West
#1 , Missoula MT 59801 . BNB365

CHRISTIAN-THEME QSLs , ' t .et your
ligh t shine be tore men .. .•
JUST.•.QSLs, 21645 E. 9 Mile Rd., SI.
Clair Shores 1.4148080. BNB395

KENWOOD AUTHORIZED REPAIR,
Also ICOM, Yaesu. GROTON ELEC
TRONIC S, Box 379, Groton MA
01450. (508)448-3322. BNB310

BROW NIES QSL CA RDS SINCE
1939. Catalog & samples $1 (refund'
able with order) . 3035 Lehigh Street,
Allentown PA 18103. BNB430

GREAT HAM LOCATKlN in beautiful
PRESCOTT, ARIZONA. Telrex TB6.
55 ft. and 35 ft. towers. High QuaUly
2300 sq. ft .• 3 bedroom , two bath
horne wilh gorgeous views Irom every
room. By owner. $199,900. (602)n 8
3370. BNB410

NO DSP AUDIO PROCESSING
COMPARES TO JPS. Efiminate varie
gated no ises . NIR- l0 spec ia l.
$329.95; NF-60 Notch Filter, $139.50.
Satisfaction guaranty. Authorized deal
er: DAVIS RF CO. 24-HOUR OR
DERS: (600)484-4002, CODE 1356.
BNB254

CUSTOM MADE-HAND TOOLED
leather p roducts with your initials ,
name. causeners. Photo's & estnnates
ava ilable. Key rings, wallets . belts ,
purses. hanging signs. specialty ilems.
GREAT GIFT. LEATHER & WEST, 67
Causeway Rd., Wes l Swanzey NH
03469. (603)352'6256. 9-4 pm . M-F
ET. BNB21 5

SUPERFAST MORSE CODE SU o
PEREASY. Subliminal cassette. $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy techmque. $12.
Both $20. Moneyback guarantee. Free
catalog: SASE. BAHR-T9. 150 creeo
~eld. Bloomingdale IL 60108. BNB221

QSL CARDBOXES & INDE X DI 
VIDERS. Send SASE. 7-Mik. HAM.
STUFF. P.O. Box 14455, Scottsdale
AI. 85267-4455. BNB224

The de" line lor the February classI
fied .d section II. Decerrber 9, 1993.

RADIO RUBBER STAMPS tre e
brochure. REID ASSOCIATES, 6680
Mellow Wood, West Bloomfield MI
48322. BNB297

COMMODORE 64 REPAIR. Fast tum
around. SOUTHERN TECHNOLO
GIES AMATEUR RADIO, 10715 SW
190th s treet .9, Miami FL 331 57.
(305)238-3327. BNB295

QSL SAMPLES- 50 cents . SAM
CARDS. 48 Monte Carlo Dr., PIns 
burgh PA 15239. BNB275

Tum~ 0Icl ham n compJIIf IJl* InIO cash 1lCM'. &.n.)'OIl~ ... lor .1IamIesI1g lry
and """,,,p ... b.lIj'OU I<now ,.,.... ll"'l .... more IUICIC P"C'" f you _ . out ...tlere 1oo.ooo .e
.... ...... poIen(IaI w,ers can _ • \IwI lhe few IuIdted IocII ...... 'Mho"""" by 11 lIea marltM
~. Chedt~ lillie, oa'<l\JlI. ceIIlIrn 00seI~ ancl lJ8l cash lor~ ham and o;:omp.rte<
gear tleIOfll 1"100 Old kI sell. You know 1'O\l '~ not goo'Ig 10 use ~ aga.n. 10 wtly leave. lor your
M(lgw 10 IlVow ooA? Thai stull iVll~no any younge"

The 73 Flea ldarllet. Bilrter 'n' Buy, costs you ~al'l\Jl$ (;llmosl~" \0 3S ceots a ...00:1 tor
indiYO(luI I [noneo",melC",l) ads and SI ,00 8 wold for commertial ads. Don'. plan On telling. loIlg
$lory, U.... abtl,aviatlQn$. (ram din. Bul be hooe91. The,. am plenty of ham. wtIo love to h. (hj"ll &.

50 d rtdoosnl worl<. say 50.
M. kt )'Ol.W Ii&t count the worch. ndl'dirlg yOlK call. address &lid phone number. Indude •

ched< or 'fCIU' credot card number and a.po'abon, N ro,flll placing. commareial ad. in<;luda an ad
dlllOrlal jl/looe ........bGf. SOlIl&Alle from l'llU' ad.

This il l~ magazr.e. not • .,.q nowl pape<. so ligo.6e I eoupIe months before !he K
1ion SUltlS: lIlen be prepared • you gel 100 nI&"Y cats. you pfioeod • .0oס1 II 'tOll d<.lnl get 'NII'y
uk 100 "'91.

So get busy Bbw .. oi.oISl: 011. d'lJd<~ out. mal<e ...... II !IliI _ righl and ma)tle
rou can '-'P ....... ......... lUI'e I d 1OQfl<$ rigtlI -.:I maybe you can /IeIp III8I<e • ham lie W,,,
or rtIlnd okllimer I\;Ippy _ hl I\g yooIra not usong now, 01' )lOU mio;tC \I8I 1lus)' on your com
poMr and pUllDgelNo. hid small gea lll*1S to send 10..... iI.., n

Send JOII' ... ..-.clpa~ 10 ". ea- 'n' Buy. Judy wau.et. 70 Fa. 202N. PeleIboroI.oI' N-I
~ IlI1d ll"'l_ .... h ll'"<lne ClIft.

ALL ABOUT CRYSTAL SETS. Theo
ry and construction of crystal set ra
dios. $7.95 each, ppd USA. Send to:
ALLABOUT BOO KS. Dept. 5 , P.O.
Box 22366, San Diego CA 92192.

BNB200



Where's the Fun?
The 10 me ier I. " had started, and rexpectea the hand
to open about the l,me [arnved at Ih. morel, R"I, and
~el ull "...re in the trunk. \b~,:J was f1 ~ h t beside.
ro lled up in'ide the bL.lncher paJl. Room' wirh a ,-iew.
:\13.\"; lak~ off from the bakc nv slopin,!!; dow L1 10 a tree.
H,s tail shp' under the door. And I'm 59 ;n Japan. I .

J.lO j.15 J -17 J-20 J -30 r...\O !'"~k
$.'9 $-12 $47 $49 $!'9 $69 51

Add 56 1',,« & H,mdl jn~ l"S A & Canolda SP others

Anfe1l1Jasl-Vest Order Hollin'"
Box ."0062-S. Pr'" '' L: T R,t>OS 800-926-7373

CIRCLE 132 ON R~OER SERVICE CARD

PAYT\' AND SATELLITE DESCRAMBLING
OUR BEST YET.,,1994 ...OUR BEST YET

""'~""' tne lalOll (.l tll< lIOo ......wtf1l1 (l'Lus.B·IM(;, fi,.., lO!l 01 $CnemII>tS
l od cIIo ~ tI.. 1111 "'~I . llull/lll. £Cl,l' . ..., ONLYSl!.!lS. (k" boil~~. 01,,", Pa,
T'1/ e<II! 'l)nl, VOl, ,,,.. ,., Iill a,rJe<onIl· '15!1S .eII. De Call1ll!lI_~lUU, I'CII
!'I US H, rlI lot , $1 ~ 95 SiI.11l1e 1..1.l1li UIIllIl Hili, SIB. Wkl llSl tnll
1!IillQ, $12.91. 1Iati.. V"'oo . S' ~.~. I.I1,3I$Jol .9!i or 5IS51 95. l tllmblIDl
Ilnl monlnl" $Z9.~; . $<llllbll" 11 ' ''1 Jnl Olll (176 Pli"l. S39 .9S
E• • ..,.II1,rog i.ted ho<o 000 mOlW. $129.9S. iocIu<leo I II our .,bm01;"",
C."O>g. $1.00. c.o.O.'• • re OK. IcIcI $E.OO

SCRAMBLING NEWS
1552 Hertel Aye *123. Buffalo . NY 14216

Vo,ce!FAX (716)874·2088

CIRCLE 36 ON READER SERVICECARD

HIGH QUALITY PERSONAL QSL's insure greater re
tums! Customize one 0126 standard formals , or your
own unique design. FREE info-packet (75 cent stamp
apprecialed). CHESTER QSL's, Dept. A, 2 S. cern
merctar, Emporia KS 6680 1. (316)342-8792, FAX
(316)342·4705. BNB434

AMIGA COPYCODE. See page 64 August aST.
KY6P. (619)453'9446. 8NB450

INTERESTED IN PUBLIC SERVICE? Join REACT
TODAY! For information write. KA3POQ, clo REACT,
P.O. Box 8797, Allentown PA 18105. BNB465

INDIANA HAMFEST
& COMPUTER SHOW

QSL SAMPLES send $1 (refundable) . Bud Smith,
Box 1948, Blaine WA 98231 . BNB475

BEAM HEADINGS-YOUR QTH AND THEIRS $5.95.
KB7HM, 4204 Fo~ Point Drive, Las Vegas NV 89108.

BNB505

SUNDAY, MARCH 13, 1994
Indiana State Fairgrounds

Indianapolis, Indiana
Open at 8:00 A.M.

CRYSTALS: High quality lor your VHF/UHF and SHF
transverter projects. SASE. WA3!AC, 7148 Montague
si, Philadelphia PA 19135. BNB515

WE BUY NEW & USED HF AND VHF RAOIOS lor
RUSSIAN Hams. Please send inlo by Fax (206}661
1197 or mail to: NOVOSIBIRSK·SEATTlE INTL, 429
So. 321 st Place E 10, Federal Way WA 98003.

BNB530
• All Indoors. Fre e Parki ng - Paved Lots . L ad ies Programs. Forums . Many Natio na lly

Ad vtHlised Commercial Dea lers. Flea Markele Over 500 Tables

Talk-in on the "Mighty 525" (2.1 KW out) -145.25 MHz

COME & ENJOY A SHOW BY OUR " QUALITY" DEALERS!
For Tabln : SASE To: Aileen Scales KC9YA. 3142 Market Place, Bloomington. IN 47403. 812·339·4446

CDROM Ham Radio Callslgn Database with hundreds
01 PC Compatible programs, radio mods, TCP/IP
Usenet. Ham Radio Archives. FCC Rules & Reguia
tone. current exam question pools, and Canadian Call
Signs. Onty $25.00. Includes shipping! Sene! check to:
RONS CDROMS, 2348 Karen Dr., #6. Santa Clara CA
95050 or call (408)241·7376 with your Visa or MC.

BNB540

CALLUS
, TOOAYII

WANTED-FM unit for ICM Model # 5510 all mode 6M
transceiver, Leo Schein. 32 Douglas Drive, Ocean
Ridge FL 33435. (407)276-8871 . BN8575

THE ANT FARM Quality, High Pertormance antennas
at reasonable prices! Our 47' long MB-2A covers all
HF bands, fUlly assembled; not a kit, only $40.00 ppd
In lowe r 48 . SASE lor Catalog. P. O. acx 3196 ,
Wescosville PA 18106. BNB625

WANTED: Western Electric and other Vintage audio
equipment. (800}251 -5454. BNB61 5

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type, black, strong, high UVlslretch
resistant, 3132": $,06/1t., 3/16" (770 lb. test) : $.U/f1"
5/16-: $.161f1. IMMEDIATE SHIPMENT DAVtS RF CO.
24 HOUR ORDERS: (800)484-4002, CODE 1356.

8N8557

LEARN TO EARN COURSES: Electronics, robot, ra
dio, off-e rs. Free Catalog. A&A PRODUCTS, Rt 1 Box
482-L, Rockdale TX 76567. 8NB560

SATELLITE EQUIPMENT AT 40% TO 50% OFF.
Dra ke, Toshiba, HTS, GI, 25" LNB, $67.95; ,7' Ku,
$89.00. Cali (800)851 -6534 for wholesale price list.
SATELLITE WA RE HOUS E, Tucson AZ. Fa x
(602)624-1629. BNB640

DON'T BUY QSL CA RDS UNTIL YOU SE E MY
FREE SAMPLES. Also I speciauze in custom cards
and OSL business cards. Write or call for tree sam
ples and custom card ordering Inlormation. LITTLE
PRINT SHOP, Box 1160 , PIlugervi lie TX 78660.
(512}990-1 192. Mastercard and Visa now accepted.

BNB595

DUPLEXER TUNING GUIDE . A complete booklet
showing step-by-step instructions on tuning all types
of cupexers. Included is theory of operation, detailed
diagrams and much more. Send $9.95 plus $2.50 s&h
to RGM PUBLICATIONS, 533 Main Street, Hillsboro
NM 88042. For faster servi ce using a major credit
card call (505)895-5333 and order today. 30 day mono
ey back guarantee. BNB635

In Packet Radio

CIRCL£ 223 ON READER SERVICE CARD

Enter the e xcu mg
world of packet ra
dio today with How
To Get Starred In
Packet Radio . Dave
Ing ram , K4TWJ .
wrote th is beg in
ner ' s guide to

packet radio in an
easy-to-understand manner. It starts with
a non-technical description of packet ra
dio. followed by chapters that include
getting started, setting up your stat ion,
networks, BBSs. portable and high-fre
quency operation and even a Packet Ra
dio Equipment Survey. There' s also an
appendix that includes circuits for inter
facing equipment. Join the most excit
ing and rapidly growing area of ham
radio today! Order your copy of How To
Get Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

......... NARA
NATlONI\I. IWATfLMlRADIO MSOC IATIQN

P.O. Box 598, Remond, WA 98073
Orders Only 1·80D-GOT·2·HAM

Inquiries (206) 869-8052
CIRCLE 175 ON READERSERVICE CARD

•

W9GR DSP FILTER

Install s easily between the rccc ivel' and
exte rnal speaker or headphones.

1 Switch Selectable Filt ers in One

Just turn the switch to select one of:
'" Filters which enhance SSM signals
by reducing hiss. static, igni tion, and
powerline noise with no perceptible
time delay combined with J\.1ultiple
Automatic Notch filters 10 remove
heterodynes instantly.
'" "Brick-wall" CW Filters with
bandwidths of 50 Hz 10 200 Hz.
J uniq ue linear phase bandpass fillers
for RTTY. HF Packet . and SSTV.

W9GR USP Filler $299.95
12 VDe Power Supply $11.95

Sil ipf!lIIg and ifll /lllling US $5. on·I'M'I:J.\ $ f5
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Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Workl Call Judy Walker loday. 1-600-27 4-7373

CIRCLE 259 ON READER SERVICE CA RD

Make high qua lily UHF repealers from
GE Masler II mobiles!

All Band
Field Day Antenna

CIRCLE 135 ON READER SERVice CARD

$199

'"sac

• 40 Wan Mobile·Radio
• Dupiexir'l\l ar>d tuning inlonnat;on
• Inionnation witnool rad;o

VHF-UHF-SHF Large SASE. VHFer, P.O. BOK 685,
Holbrook AZ 86025. BNB660

HAM RADIO VIDEO. Free info. FOX VIDEO, 13613
U.S. 36, Marysville OH 43040. BNB685

UNI VERSAL PROGRAMMERS XELTEK Unipro,
$129.00; XELTEK Superpro, $449.00. We carry over
15 manufacturers of device programmers . Call tor free
catalog. (408)241-7376. BNB645

ELEGANT QSL CARDS AT LOW PRICES. Samples
$1 (refundable with order). AACO, Dept. S41, 1639
Fordham Way, Mountain View CA 94040. BNB670

MACRO SURFACE-M O UNT Breadboard 3" X 5"
sample kit as seen in 73 for 12/93. $4.00 ppd. Brad
Thompson, N1JIJ, 100 Powdermill Rd., BX-233, Acton
MA 01720. BNB650

(602) 488-9755
FAX (602) 488-1295

-==
rWIN_LF-AD MARCONI ANTENNA

l
Eo.sMl. TO ASSJ;MBU\. TluMro
lJ"N<JTH A ATIACH COAX.

TAKESU1S8SPACEnlAN 10 M

IIIIIPROVEDI DIPOlE. NEEDsNOnJN'rol.

MAx. fWR: ~oo WJ '0 0
M!.(I1 160 ME'IEIl 1WlN-I1'.AD ANlENNA.....•...•...... $393S
AN-«l 1(1 ME'IEk TWIN-lEAD AmENNA....._.....•. .SJ4.'J5

~
BCOl • .,TTIlRY~RGU KIT

_=- rcl (lu.rl-AC1D'Gl-1. CliL) ''''I''l ffiIlOC~
.. .. L e . cwr. DUTY. KEH'S IMTIDYCH.U.GED
.. ... OrOH QUAUfY COI.IPG .ENl'll USED: PCB

MQl...l'mIDPWlllU'MR. EMlUNE F1LnJl, AMME."11iR, EJoK:1.Ol'IIJRfl
A NI1>Y MANUAl.. F OIl 12V BATTERV (8 1JU( kATIiI A). PRomtAM

fOIl otHER VOLTAGES. 1101220 VAC, :IOlliG llZ. ._ ._._.• $'79.9!1

BCD2 BAnuy CKARGU MOOUlE lIeG I UlSSENCLOSlJIlH,
EM( FII.Tl-:X "'- MlrrER. MOUNTIN VOUJlIiNC\,QIlJ1tE. ._ .. $J9.95

BCD:! BATT1U.vC..... 'a . MOOuu n C02 lLSS XFMR
NEliDS 16 • 21 VAC »'60 lIZ A.T l.2 AMPS. ~._...._ ._ ...... 52:9.95

c=JI EK01. EKpenn.II ,.Kit. S4435
Pl!ururYPlN(I KIT FOR J!ADICl. INct.pcn. NE602AN, MC1496,
LMJU, 1.' X U x B~: , HA.1!DWA.RIl, MSV MANUAl.

10-00001 Ex!'I'.RIMENTE!·s PCB ._.~.....~...._ ._ .•.._.._.... $12"
11.(10(101 CffiP SF.T (NE602AN. MC1496, KN3I6)...._ ._$ 6.00
31.00001 ENcu:r;URE 1.5 x 8.Sx B·(WW,A.$SV MANUAl.)Sll9'
4:1-00001 NE602AN MIxER O<CIlL'.TOR $2.2,1'A OR j/~ $ 10.00

4~OO3 UCm6 BA.TIERY CHAROF.I!. ~._ _.~.. 5 7.~

4~0OO4 Nllii04AN IF-LIM.pHASF. Dl-:mcTOlL _ ._.. 5 '.00
44000' I044AB M CURTIS KEYl':J'- CHIP_ .•.._._ .•...•.._.. 517,"

MA.n.CHEct< OR PofCM:YCIlI.DER TO: .JADE PRODUcrS, INC.
PH(ffl;: (603) 32'~9'\I' P.O. BOX 36.
FAX: (603) 32'-4499 E. 1lA.MPsnwl, NH 03126

VlSAi&ANn MASTERCAKDi& ACCIPnO
ADD S3.~ 1lA..'lDUNG ct-W!OE fOR 0RDEllS UNlE! $20.00

USA SHIP corr: S4.~ f OR l sT Sl OO; SI .OO FOREA.. AlllJ't Stoo.

CIRCLE 133 ON REAOER SERVICE CARO

P.O. BOX 2780
CAREFREE, AZ 85377

* 50 to 1000 MHZ
* Stuck Microphone.
* Cable TV Leak.
* Jammed Repeaters

& Cell Site.

RS-4A R$·7A RS· I2A

AS-2M RS·35A RS-50A
AS-20M RS·35M RS-5OM

VS·20M V8-35M VS-5OM

CAl( us FOR YOURS!

ASTRON
POWER

SUPPLIES

TOWERS
ROH N

HY-GAIN
ACCESSORIES

RF
ENTERPRISES

HC 86 Elo> 5 001.1.,"_ .M'l seeee

New Technology (patented) converts any VHFor UHFFM receiver into asensitiveDoppler shift radio
di rection finder. Simply plug into receiver's antenna and external speaker jacks. Models availa~le

with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or wnte
for details.

p DOPPLER SYSTEMS. INC.

ANTENNAS
TELEXJhy-gain
CUSHCRAFT

DIAMOND

BELDEN COAX:
9913

I.ow ""'w _ .
RG·2131U

1~71 50"""',~

RG-8IU
Ie:!l l) 50_

RG.a1U
182"150 ,

RG-8X
(9258150o!Yn: loom

_ 1...'10"'_ . .... _

CIRCLE 13 ON READER SERVICE CARD

COPPERWEl O ANTENNA WIRE:
Solid: 12\18: &>id : 1. \10 .: &
S1",000d 1. \10 . C .... 10 'fOUl opece.,

ROTOR CABLE:
Sta_r<l (6-22. 2· ' 8)
Heavy o cCy (IH 8. 2·16)

CIRCLE 171 ON READER SERVICE CAClD

Complete Inventory

Wa . 1oc k Am~h.r>Dl Conn_..
ConntelO... Installed! Juml"'''" & c.51"", oab" .......bllo..

~or ..r~. !od.Iy! Wa .u..,~

Serv 'ce & Info. 2 18-765-3254 Fa >: 218-765·3308

INTERFERENCE LOCATION

RF ENTERPRISES
TO ORDER. 1-800-233-2482

VISA Mastercard
--~",-""",-"-----__ ~ ,..._Ioo

fOO ..... .. -... _ ..

MINIATURE POLlCE RADAR TRANSMITIER One
mile range , $41 assembled. $31.00 kit , (219)489·
1711, P.O. BOK 80096, Fort Wayne IN 46898, BNB725

COAX CABLESI PL-259ST, 10 for $10.00. Type N for
9913, 10 for $25.00. BNC male to UHF female adap
tors, $1 .75 each. Quality coax cabes, connectors, an
tennas and amateur radio equipment. Inquire about
free catalog and price fist. Write to A. C. KONTES.
465 Croft, Idaho Falls lD 83401 -4419. Call (208)522·
2839. BNB730

ROSS' $$$S NEW JANUARY (ONLY) SAVE TIME
AND MONEY HAVE MODEL NUMBER AND MANU·
FACTURER READY. KENWOOD, TR-751A, $600.00;
VFQ-7oo, $155.00; BC-6; ALiNCO, DJ-FlT, $270.00;
DJ-580T, $388.00; ALM-203T, $209.99: YAESU. FT·
840, $790.00; FT-709R, $290 .00; YR-901,$500.00;
ICOM IC·707, $830.00; IC-900, $400.00; IC-47 1H,
$1.000.00; ALLIANCE, U-105, $52.00. ALL LIMITED
TIME OFFERS. OVER 9035 ham-related items In
stock for immediate shipment. Mention ad. Prices
cash, F.O .B. Preston. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. R OSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRESTON 10 83263.
(208}852-0830. BNB707

91f2INCH UTC WALL CLOCK· $26.50 ppd. GABAY
TOOL CO., P.O. BOK 68, Necedah WI 54646. BNB705

GIANT SOL.AR PANELS $44.00 EACHI Excellent
Prices/Solar Equipment/Accessories. Free tntorma
bon/Send Stamped Envelope, Catalog $3.00. To:
QUAD ENER GY, P.O . Box 690073, Houston TX
n269. (713)893-0313. BNB715

ELECTRON TUBES: All types and sizes. Transmit
ling, receiving, mcrowava • • • Large inventory " same
day shipping, DAilY ELECTRONICS, 10914 NE 39th
ST. Suite B-6, Vancouver, WA 98682. (800)346-6667
Of (206}896-8856. BNB719

HAM RADIO REPAIR· All makes and models. Fast,
Proresslonat Service. AFFORDABLE ELECTRONIC
REPAIR, 7110 E. Thomas Rd., Scottsdale AZ 85251 .
(602)945-3908. BNB700

tCOM W21 AT DUAL. BAND HT, AC Battery Charger,
DC power cord, factory mod. for MARs/CAP $475.
Keister Whitt, Route 1. Box 25, Ringgold VA 24586.
(804)822-7005. BNB745

HAM RADIO REPAIR- Prompt service. ROBERT
HALL. ELECTRONICS. 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

SO L.A R PO WERED HA MSI The s unswttcn is a
charge ccnncuer 10 protect your batteries from over
charge. Power MOSFETs are used, no retays! Assem
bled tuned and tested. Now with WaH Mount Case,
$55.00 plus $3.00 Shipping. SUNL.IGHT ENERGY
S YST EMS, 2225 Mayflower NW, Massillon OH
44647. BNB774
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WANTED: clean, unused. COAXIAL CONNECTORS,
ADAPTERS, RF AND MICROWAVE COMPONENTS.
IGU , PO Box 27849, Santa Ana CA 92799. Fax
(714)553·0266. BNS810

WANTED: HAM EQUIPMENT AND OTHER PROP·
ERTY. The Radio Club of Junior High SChool 22 NYC,
Inc. is not only the Big Apple's largest Ham club but
also the nation's only full time, non-plOfit organization,
working to gel Ham Radio into schools around the
country as a theme lor teaching using our EDUCOM
Education Thru Communication·program. Send your
radio to school. Your donated amateur or related
property, which will be picked up or shipping ar
ranged, means a lax deduction to e e fult extent of the
law for you as we are an IRS 501 (c) (3) dlarity in our
fourteenth year ct service. Your help will also mean a
whole new world of educational opportunity for chll
c-eo around the country, Radios you can write off,
kids you can't. Start the new year off helping some
one else and yourself. Please, wrtte-pbone-or FAX the
WB2JKJ "22 Crew" today: The RC of JHS 22, P.O.
Box 1052, New York NY 10002, Telephone (516)674
4072 or FAX (51 6)674·9600. Young people, nation
wide, can get high on Ham Radio with your help. Meet
us on the WB2JKJ CLASSROOM NET: 7.238 MHz.
1200-1330 UTC and 21.395 MHz. 1400-2000 daily.

BNB762

R-390-A SALES & SERVICE, PO BOX 3541-S,
TOLEDO OH 43608. BNB813

POSITION WANTED: Aggressive sales representa
tive interested in handling amateur radio equipment.
Call (919)299-1298. BNB800

•

W••I _ .._ _.

CH' . CA••_ lI, _ " AT C
MIT"'L Cl"O MIC" C" • • _ U..... / s.....
•• ' OWU I1"''' "ITOU
MINI_CI. CUIT MIIUS

5"_' (1 -' 1 " " ..... • I ,ll
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CIRCLE 104 ON READER SERV ICE CARD

QUICK. EASY. & COMPACT
Flash cards "NOVI CE thru EXTRA" theory Key words
underlined Ove r 4000 sets in usel For beg;nner, OMs,

W · ' L'~ ...L--- j..s ~...S, _c--==~.--

~~;: ::~: l~~';~~·::'~~'~:\, Order TodIJyl
__£0 ' ''.00 •~.__ ,,~

EXnw SlU O VIS STUDY CARDS
~ '~: P.O. BOX 173n [[,.0;0:1-'
CLU" "'S'"'''''''' HATTIESBURG, MS 39404

Communication
Concepts Inc.

501 M;lI• • _ D. ... • X"";" o.....sJn· ISUI"26_16DO
FA,X 513_129_38' 1

~.:to'o~~o\'1! .':'~!.."mpljtlor. 0 . ..._ ¥~~1·M~,':\~',~~.~ ,~~.Ii,~.~,!..!MmU
..... " . _WII...' . Ull I••W t tUI
...."OJ U IW ' t1- lf 08". JOOW ' Ut.1t HiA! liNK M"'URIAl
..... " .ll.w .IUt ED' .... OW ..... ...
"'''''" H 2IW . 13." U )tI IIlW 111)." M.... II HH' . "'. ,. ..." .1-1) ' 1J .II

II CM Ull . 'NW .1...11 C H' ~ I C.._ ' ,~""Ihl" /. I ' la.1I

Fool.. f.aol' To llolUd
• ' allSoI< vi5u. l lnst ".<\k>n,
• N. ' ......"'..Kor CU1l lnii
• t v<rythlni Inc!u<le'd
• Fin "h , n' <nn' in mOlY«'

Qwoll,e-_..
• ",..".....«1 SOl r~in~'

• ~"kpro<>l Qu f1<ll wl",
• Fully ... ""'«1."'" ..alt<! ,-_ "'"
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_ _ Do<"
................:u..,.u........

CIRCLE 296 ON READER SERVICE CARD

D,.covU THEWO~IO Of lOr ....purln . m MOTOIOIA ,Y\l n ,U
f A ST SCA N HLlVISION

ATV CONVERTERS • HF LINEAR AMPLIFIERS

CIRCLE 990N READER SERV ICE CA,RD

!!!i~" III W"'TT J_M MH . " ........

I~UYB UlEYI500.. CONVEU \15 ' o w," •• lITTIU _ COMOINEU
.... _ 1 .k lI~ J _I.MH,
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Fast & Fun G5RV QuicKits'"
_ ........_ ...., .... ........... _ tIT ....,.

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

FREE SHAREWARE AND HAM CATAL.OG tor IBM
or COCO. Morse code Computer Interfaces $49.95.
NEW TWO METER Mobile Antenna Switcher $42.95.
DYNA MIC ELECTRONICS, Box 896, Hartselle AL
35640. (205}773-2758, FAX·773·7295. BNB815

An Antenna with No Earth IDss?

Yes••• the a..--_ Is GAP'S
revolutionary tecl.lOIogy.

EVERY ISSUE
of 73

on microfiche!

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while learning cocet
Now the secret is yours' Order THE RHYTHM OF
THE CODE·Morse code mcsc cassette today! $9.95
coo KAWA RECORDS P.O. Box 31 9-S, Weymouth,
MA 02188. The HIT of the 1993 Dayton Hamvention!

BNB824

l~' AN'''' . " G•• lICNNOLOG.'"" AN,.... " G"J' llCH NO LOGV

~IDlIII OIOOIIUS •

RF ENGINEERS WANTED SGC, a world leader in
HF SSB equipment Is seeking experienced RF Engi
neers. E. perience in transmil1er and receiver design,
AID converters, digital voice processing, and low
noise oscillators is requi red, Preference to licensed
amateurs, SGC, INC., PO Bo. 3526, Bellevue WA
98009. pnoopats only. BNB880

ELECTRONICS GRAB BAG ! 500 pieces of ne w
components: inductors, capacitors, diodes, resistors.
$5.00 postpad. AL.LTRONICS, 2300 zareer Rd" San
Jose CA 95131. BNB855

DIGrrAL SWR and POWER METER, Assemble. kn,
or Plans, with Alarm and Set Points. FREE informa
tion. RUPP EL.ECTRONICS, 5403 wostoreeze. Fort
Wayne IN 46804. (219)432·3049. BNB831

FCC COMMERCIAL LICENSE PREPARATION RA
DIOTELEPHONE-RADIOTELEGRAPH. Latest home
study fast easy audio video. a & A pool disks. FREE
details WPT PUBLICATIONS (800)8QO-7588.BNB840

WANTED: COLLINS ANTIQUES, anything olel from,
speakers, receivers, transmitters, and all accessories,
any con dition . Top $$$ paid . Rick, (800)462-2972
anytime. BNB865

TRANSFORMERS.,.ORTHISIL DESIGN .5KW, $89:
.75KW, $125; l KW. $142; 1.5KW, $165; 2KW, $1 80;
2.5 KW, $1 95. Oth er sizes available , For 50% Du
w-t.s (X) KW rating. Call: LUCAS TRANSFORMER
COMPANY, (616)229-4318. Write: 71 13 N. 9 Mile,
Lake City MI 49651. COMPARE' BNB895

The ent ire run of 73 from October , 1960
through last year is available.

Your full satisfaction is guaranteed or
your money back, Visa/Me accepted .

CIRCLE 168~ READER SERVICE CA,RD

We offer a battery operated hand held
viewer for $ 75 , and a desk model for
$ 220 , Libraries have these readers.

The collection of over 600 microf iche, is
available as an entire set, (no partial sets)
for $ 285 plus $ 5 for shipping (USA),
Annual updates available for $ 1O.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues , Our 2 4 x fiche have 98
pages each and will fit in a card file on
your desk.

6'J t~ BIdO- B
N. Old O~ ~ HWJ.
Ve., Boacn. R. 32\187

(407)778-3728
~_ ...'"-

~ yoo 're lookirlg for an ante<).
oa !hilt can OIl! ~orm Ihe
others ano:1 ll'VlI yoo Itle ~,
yoo're lookirlg for a GAP, The
Challer>ger OX·VIII is the
revolutiooary de'Jign that
answers j'OOr demano:1s for
mulll -MOO ope r.'ioo .00
une~Old elfio;l!!OCy will1low
nose. This is ttle leChllOlogy
ttl. t elimillates Earth Loss
GAP delivers from an eloNa1I!d
jeed; your power doesol
disappear intotileground. Put
~ up. Tum~ OIl. Nolllnirlg,No
fruslratioo. GAP delivers
.",rythi"ll but the hassles
And - GAP dellV\lrs at a
flllCtMln of the cost of the
"SCH:allecl " COInll8!ilion.

The Challenger OX·VIII---'.. '.. '... .....
$259

Plus Shipping

-....""

""A'"- """ ""0,"""""'.....'",.",

» .._.
» ..
,.100
w .. ....

--
"""'.n.,,"''''''''..-
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Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

PRINTED CIRCUIT BOARDS for 73 Magazine, OST,
ARRL Electronics Now, Nuts & Volls, projects. US or
ders deduct 20%. Free list. B-C-D ELECTRONICS,
Box 20304. 858 Upper James St., Hamilton, Ontario,
Canada 19C 7M5. BNB910

WANTED: BUY & SELL AI! types of ElecJron TUbes.
Cali (612)429 -9397, Fax (612)429-0929. C & N
ELECTRONICS, Harold Bramstedt, 6104 Egg Lake
Road, HtlQo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./$.29 stamp gets un
usual software catalog of usmes, Games, AduR and
British Disks. HOME-SPUN SOFTWARE, Box 1064
BB, Estero FL33928. SNB9 17

INEXPENSIVE HAM RADIO EQUIPMENT, Send
postage stamp lor Jist. Jim Brady WA4DSO, 3037 Au
drey DR., Gastonia NC 28054. BNB927

CIRCLE 315 ON READER SERVICE CARD

Wolfe Communications
11 13 Cen tra l Ave

Billin gs . MT 59102
406-252-9220 FAX: 406-2 52 -96 17

Cali or write for our current flyer

BUY - SELL - TRADE
CIRCLE 20 ON READ ER SERVICE CARO

-r:";. " " '".,..,',- \ .-- . ~ " """~
"' .... , ,10,{ ."..... .. .. ...r-,
-;;, ,,.~. .r-:
.~ 0(-,. ... ~"" '\ _

• •

- ---_-0-"'-._-.....----..,-- -----"

CIRCLE 8 ON REAOER SERviCE CAIlD

,om!l~~ I"-~ 'ir WBBE.LK/~

, ~LII;
VIDEO I.D. BOARD

ELKTRONICS
J 2536 T.R_77· Findlay , OH 45640

(419)422-6206

8 W8RSK ELKTRONICS ~
12'535 T.ll 77

1I!lIII
- fiudloy, OK 15610

!<.., on .-

KULWB-WBBEU A K ...llHLV ~

~.: ~r~- @ "'.

•.... ;. . ,~

~m
""II!JII!II J..

'Custom Graphics wi th your Call Sign
·4 Screens (2 Hi-res/ 2 color bar)
-12 VDC Operation
'Instant Video l D
-vrdec Re lay for switching in Live

Camera Vi deo
' Bu ilt-in Automatic Sequencer.Timer

(steps through all four screens)

VDG- 1 with pre-programmed calls:

$99
Calfor write for cata log of availablegraphics

COMMUNICATIONS

Call [= 1= 1
1.800.445.7717 l_ ;~

6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084

CIRCLE 164 ON READER SERv iCE CA RD

AR(500
500KHZ TO (300
MHZ. WITH BFO
AR1500, A 1000
Ch anne l Scanner with
500KHz to 1300 MHz
coverage, & no cutouts,
10 search, 10 scan banks
lockout on search &
search&store. VFO tuning
with AM'FMI WFM modes,
With Ni-Cad batteries, Chgr,
VHF Ant. , and long wire
ante nna. case & belt clip . Limited time offer,
not valid w ith any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toll free and order this new unit!

T ELECTROMAGNETIC FIELD METER T
Reduce exposure to potentially harmfu l

electromagnetic fie lds. Alphalab's handheld TrlFleld""
Meter measures AC electric fields, AC magnetic fields
snd radlotmlcrowave power density. Find ground laults,
AC current wires or measure hIgh-field generators with
the Magnetic sening (.2 - 100 milllgauss, 60 Hz); ident ify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric se11lng (.5 - 100 kV/m, 60 Ht) ; measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave selting (50 MHz to 3 GHz, .01 to 1
mW/cm2) .

Electric and magnetIc settings are omnidi rectionat,
measuring full magnitude of fields without the need t o
reorient the meter. Pr ice of $145 includes del ivery and
one-year warranty.

AlphaLab, 1272 Alameda Ave, satt Lake City, UT 84102
Cal l (8 01) 532-6 604 for speedier service or Iree
li terature on electromagnetic radiation health risks .

COMPUTER & PRINTER USERS: SAVE! SAVE!
SAVE! Renew your ribbons. Ink 'or 20 to 30 reinking
$6.00 pfus $3.00 shipping. C & S ENTERPRISES,
P.O. Box 56 1, Clinton MS 39056. Sid Wilson,
WB5GFM. BNB980

I BUY ELECTRON (VACUUM) TUBES Magnetrons,
Klystrons, Planar Triodes. etc...Jeremy Madvin at the
VACUUM TUBE EXCHANGE. (800)995-TUBE or lax
at (800)995·685 1. BNB987

AMIGA, MACINTOSH, ATARI XUX ElST Amateur
Radio & Electronics PO/shareware software $4.00
per disk, Two stamp SASE brings catalog. Specify
which compcterl KD-WARE, Box 1646, Orange Park
FL 32067-1 646. BNB965

QRP KITS & COMPONENTS only 2 stamps lor cata
log. DAN'S SMAl l PARTS & KITS, 1935 South 3rd
West #1 , Missoula MT 59801. 8N8964

AZDEN SERVICE by former factory technic ian .
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 S I. #9. Miami FL 33157.
(305)238-3327. BNB979

RADIO REPAIR Amateur and commercial, profes
sional work. Fred Fisher WF90, 6866 W, River Rd. ,
South Whitley iN 46787. (219)723-4435. BNB930

PRINTED CIRCUIT BOARDS lor projects in 73,
Ham Radio. OST, ARRL Handbook. List SASE. FAR
CIRCUITS, 18N640 Field cr, Dundee IL 60118.

BNB966

SEIZED GOODS, radios, stereos, computers, and
more by FBI, IRS. DEA. Available in your area now.
Call (800)436-4363 Ext. e-6223. BNB940

FREE HAM GOSPEL TRACTS. SASE. N3FTT, 5133
Gramercy. Clilton Heights PA 19018. 8N8960

USED AND NEW AMATEUR RADIO, SWL, AND
SCANNERS. We buy, sell, consign and trade used
equipment. Thirty day warranty. Western Pennsylva
ntas' newest Amateur Radio supplier. We also olter
complete repairs on most types 01 equipment. Call lor
quotes. FOR HAMS ONLY, INC. INFO (412)374
9744. ORDERS ONLY (800)854-08 15. ROBS
KE3EE. 8NB929

PICTURE aSL CARDS ot your shack, etc.. from your
photo or black ink artwork. 500 $28.00, 1,000 $44.50,
Also non-picture cards. Custom printed cards, send
specifications tOf estimate. Send 2 stamps for illus
tra ted literature. Generous sample kit $2.00, halt
pound of samples $3.00. RAUM'S, 8617 Orchard
Road, Coopersburg PA 18036. Fax or Phon e
(215}679-7238. BNB988

ROTOR PARTS ROTOR SERVICE, ROTOR acces
sories: arak-n-tays. Quik·Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105. Pemberville OH 43450. SNB996
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Uncle Wayne's Bookshelf
REFERENCE
2ON102 Practical DIgital ElectroniCli Handbook h," .\Iil~ T,~~

I",' HA ('onl. ;n, nin< Jig~al lOt ~<ar P<<>)<<'" Dif 'ta l eircu;" . 1,'lI"

~al"_ ~i"""",, :",oJ 'i""'''' mi<'t<lpI<lCe""""- .""lOI)' and in[>UtlWlpu,
<1<,-.."" n U ll

20N103 Electronic Power Supply Handbook bJ Ian R.
Sind"i , C",-", many type. of ,o pphe, - ballc , i... ,imp'. AC
,upp' '''_ ,,,,iteb nw>Jo "'1'1'1.., and in,."n,,,, $16.25

2ON t04 Eleclronil: Te.1 Equipment Handbook h,-s",'. Molt ·
n A ~UKi< '" "1"",,,-",,,, " " ""I" ip"..,'~ for the .of' .... ' . ,« hniel..,
"Wen'.oo t>ow" <n thu,i",,_ $ 18.00

2ON1 05 Digital logic Gates and Flip.FIop:s h) JUlt II. Sil% j,
A Ii"" f,,,,''',Io,,,on inJ i~".I.lec\rorlic<_ Tre"" the top ic. of ~"'''' and
Ilip-fit,!" thonlU[:hly .,ld f,n", ,1>0 bo~inn;n ~, $18.00

QI CeO Masler Handbook 011001 Practi.el Elec t ron ic
Circuits Tf",J and p,,"",," 'olid ' We .i«uit>_$ 19.95

01 P68 Pirale Radio Stationa hy A""r~"' r"J,. T"oin¥ i" to
"roJ<~~"","<l """"",,,,,,,$11.95

01TOl Transmitter Hunting b." J" .{eph M,,,,/1 ""J 11,,,,,,,,.{ Curl""
R",'i" ~ ''«o.1i"" rmui n~ ,,,nplif,,,u. $19.95

03R02 Rily Today h!' 1),1\" 1".0'''''' MoJ cm ~u idc 10 "",al.,,'
,;,.J i,"<1<I"ro · Sll,;o

OSE03 First Book of Modem Electronies l 'niqL" "'''.iec'' tli'"
are """'"y ",,·in, . $ 12.9~

09022 The World Ham Net Directo ry h.,' MiL" lI'i,'",,·, I·;
r><" :,,~ <uitioo. I n'~, II>< ,~dal int~'<"1 lia'" mdi" ""'",,,,h
and ,10""", }'nu "'!len and ..'he n: yoo can 'u.. ,hem i" , $9,~1

091'33 PI,a te Radio Directory hyG<"r~< Zolla Wl><re ,,, w"" in
"n ,." ,,,,, . nl<,,,,i",,,,,o, " " iu"'. $1.' 5

10F093 1993 I" temahooal Callbook Tho now 1'19;1 lo"ma_
Ii""al Coll l>o .... h,,, "' ~llX~»- h,:" o>«l ' 00 '" "n"""u", in ,1-1< ,'"un" io,
"""i<!. N""h " o""ico, I' cu,·.... Su", h Am<,i<a, E"",!",. Af' i<a.
"\' in. ~I"" ,I>< P",.-ill< "",a (c" 'I,,, i,'. "f Ha",,,ii ar><l ' 00 U.S. po'''''.
,i"",. $19.95

l GD093 1993 North American Callbook Tl>< 199.1 N""h Am<""""
Callbook h,,, ,Ii< ,'all" na""". ,00 odd",,, ;nfm",ali"n f"e .<;(~I .(XX»- Ii·
CO",;N ,""io am:K<U" I" all c"'"" , .... "f :""nh 1I"",nca, $19,'15

05H24 Radio Ha nd book, 23rd Ed , 1»' l\'illiam J. Orr lI'11SA I R~II

p.~., "f c,,<ry'I"in¥ y"u ",·"nIOU '" I n,, ''' "I>.'u' r...J i" "um"""n;,,, '''''.
l.W,~5

02910 liea", Nosta l9ia b,l' Te" ,I" P,',J"" K~TP I ~J po~. ,11"" r,nod
hi" \If)' " I ,~< II.",~ Cump""y. I""k"", ,,"ny 1000 me""..;'" ""n,";OOI,-.I
by K",~.' i"", H"uthki' <mpl"),,,,,,. $~..>o

tODF92 1993 Callbook SUpplement An U]XIaI" 10 100 1992
In«:m"i""al "",, Ame,,,,,,n c·. lIhuuh. $to.OO

12E76 Basic Electronics P'ep<lr<J h.,' 'h" H"",,,,, IIf Na",1
Pe'."m",,1 c"""" d"l< impon",,' "'~, 01 "I'pliod "k"'",nic" 0""
c""-,,,,,, ic,, ",,,,,",,,nH::rI i,,,,,. $10.'15

12E41 Second LSVil I BN ic Electronics Pr~p~...J by 'h'
H.,...." "1' Nac',,1 p<,-",.,.,r l seq..: I'o Da' ''' E1«,mn",,, 'h'>ruIJ~h

"."'men, "f ,h. nx"" >tI"a""'-"<l I..-d , of appli<J o1«' ron"". $9,95

Ot0 45 The lIIustrs te d Dietlonary 01 ElectroniCll, 5th Ed
b,· IIlif'" p. T"m" and 5,,,,, Gif>ili." " An e, '."" "·. Ii,' 01 01>/>,,,.
"'i",i"n" "",, ,,!,p""<li'''' 1".;l.«I "i'h " he mal '" ,yml>.," and , '",.
"'''io" la"b . $ZIi.~S

2ON09t Most·Often-tteeded Radio Dla grs ms and Se",ic
ing Inlonns tioo, 1926-1938, Volume One """Jli/tvl by 14.1>.
Iki''''''" A" i",'aluahl< ,d.",,,,,. for anl" "" ill'ol' ''d in Vin'a~"

Radi" """....,i"". $1 1.95

2ON096 How To Read Schematics (4th Ed.) hI' 1)"nalJ t:
Ihri"."N' W,ille" I", d", I>:~ inno' in "1«,,",,,,,,. tlul j, al'" <"".
I.in, ifif"rm", i"" "alu""'" ,,, tl", hobbyi" .00 ."~i"",-"";n¥ l<clIni
cia", $IJ,~5

20N097 Ra dio Operalor's World AUas b." Wal' S,in"N'.
In K p Thi, i, ~ ""mpa': ' 1.~, 1 1. d<l ail<d, . 00 ""mp"'h.n,"·.
", ,,rk1 ",I" oc,i~ll<\I ", he" ,'""-"",,, oc,~ lop , omp""i'''' for r>tlio
o""r.ll"". $17.95

20N020 Ssc rela 01 RF Circuit DeSi9n b,' JII.« P!I J. C""
W,itten i" ..1<", "'''' ·I",,"ni<a l I~n~ua~<. ,'",,, ,, evuythi,,~ f",m
"nlOn"'" ,,, " "n,i,,,,,,. $195 0

2ON109 73 Magazins I n de~ 1961).1 990
A ."mpk'e ;od" '" ,,".'y anid . puhli'"cd in 7J M"K","in ,
' h""'l'h I\I'HI, 1I"" k $I~.IMI 111M ,on",,,,,, I' p«ify ' ~'~ l Ull.110

2ON110 Product Reviewa Since 1945 C""lain' "n i""," 10
.1,4( 1l) p,,,,b ., "" '","" 'hal h,,'e appo:ar<d in QST. CQ, HII, iJ "nd
II"J""m , 1I"" k $1l.~~ 111M S"fI",are ~,~~ $10.00

SHORTWAVE============= SOFTWARE=_

06S 57 19 93 Passport to World Sand
Rsdlo h," Io" "" n,"iom n l IJrn "d","' i,, ~

I" 'T;"".'·, L"I Y"u"lI ~e , ,I\< I."" , "," i"n ,,00
lim" ~";J,. $t(";<1

511.95
In.95
9,95

15.95
tU5

VIS Study Cards (',",'p-.>.-,. up-w--Wle I·",," C.udv
"uh t.:.:y· \\',.~" l '"",,'hned. Qu; r ,", ~,i. , F,omul....
"'u'~<d "ut. S,·he,"' '''' ' a' y"u, hn~<r"p'. U,,,"
SL:{"CfS;n.'LL \' by .g" (, ," ~ I~

1';OVICE VISIlI
TEOt VISll2
GE'iER·\1. VISIIJ
.-\[J\ ,\\("ED \'ISO,l
I:XTR.\ VISlIj

04M54 GGn; Morse TutOl' Fr"", hejoi,,",-", '" E"",
d a" i" eO'.. v<:1t -p;..-coJ b_,. e...... 'I"'ed- I,,,", l w
0".' II Kl ~ ,"d, "'" ",,","e. S"oo"d ,~ f"",.."" h
"",""", ,\dl",'a~l, ".,. f,.~u,,,,'Y. C,.... )OU, 0"0
d, ill , . P"': '",'" 'n ..."al . " "" . h a"" ,',mf",m III
FCC ''-"4m",''''''''' .ll" "n,,ppy fly IB M PC. Xl . AT,
PSI, <II' ,·..,..",ihl<>, St9.5(1

04M55 Advan<ad Edition$l9,95

2ON0.:21 No Code Ham Radio Education Pa<k
age ('''"I'll''' "~m"' I',,,·b~•. In,:I""", , ,,n,,,"'e'
. i>kJ in,tr",,'. ", ......,"'''< IIB M"''''~''l''bll:). ) KI p'~"
II•.., R..J", li. ....h<, ... S21t~5

20N022 H. m Opelalor Edu<atlon Pacxags
{""""",tor""",ar< " " " ''' ' fi,c lB~J mmpal iMe oli"",
.. lIh .11 ~.......,,"" f", .11I." "'" ..." .....,pi", , .~ , ,"'"

A<:..J<:my" ", 001< u-",,,,~m~ "~'''' ,,. '"" lalc' ), ,,, 1"'<1\
(~;!l) "'pm. S2ll,~S

lIInze Code Pro9r.ms-(Av.ilsbls on 5 1/4
disk.) h"-"p< n,"c ,""'pl.:!< " ....y ~ ul<l< ,-00... ;>r".
~..'"' h h<. h ' il< COJII!S C"",,,,,"'..,, .noll": I eM
<""""" iN".P~"n" i"dildo "poJ"w HT ~"."."', .

"",Iupl< ct.,.·" """'c". f,,,","I,, . ",il<"," ~' ",Thll,.
d"g,am,. ..... , imul"w 'VE l' " mplo ,.",
IBM I'm. C""""odon: P"". Pri<;c
:>;,,, •., IBMIJI COMOI S I ~.~5

T...·' lB\tll2 COMII~ SIU 5
Go:,..,ral I B~I II ,l CO MO.. 5 1~,~5

,\dla"'" IB\tll-l CO MOa 51 ~.~S

E.<"" '"e''' "'-...II IB"'~ CO Mtl5 5 1U~

18M06, COM06 IBM/Co mmodo rs Tec h No
Code-Lanze Code Program C''' ''a'", . lI lhe
a",!'Ioci,,-.I RT '!"-',••" ,, ><l an,~ .... u,,-"~ in t<,' i,,~

1,"10"10,. ",'11<"" ,", 'l "'h<'I" di'~""h. " " mJlle
'1:'1 f,. I""i"~ 11-1< 0<" T.d,,,~' i.n ~"C, Ii<;·..... ,
S2~.95

16M97 Amaleur RadiO Part 97 Rules Nc'" Edi·
'''"', "m,pI... RT ",1<,. $9,011

l1EE06 Guide 10 Embassy Espio n a g e
Communi"alions h,· T,w, 1i",·i,,·1 A'2AES
C""did. "<l p",hi n~ .." min ",i"o " f "'''rldwi''''
"mha,,)' ""d ,. II<tedl <>pi lll\"~< ,·"mmu"ica·
'i"n, .,y"."" aol<! nel"" "~ ', $11I.9S

118M1 1 Scanner Mod ification Hand·
book, Vol. 1 h," 8i11 Cu "l I"""ide, ","i~ h' .

f" .....~ru " "p· liy·" <P '''''ru'' li"" , fOf ..pondin¥
,h. " P"''''' ''¥ , .p"hi)i,;e, II f VHF "ann"".
$17,'1;

20N094 A Fliek oflhe swncn. 1930-1950
h} AI"'8"" E. Md,IIlIi,," Di",u",,,, ' h" la'"
l""",in~ h"l-~y' " I' mdi" ,'"I k<'li,,~ , $!IN5

07R26 World Wide Aeronatrlieal Commu
nications I,." R"lleFt E. E....,J> Ai" '" ft/Ai,
Tr"ftl,· C"ntmL Ai,.., afUCo",pa") Oro" ""o"
A"i", i" n W""hor 1I"', d,' a" " 11<"'''. '' ' ;'',,1
Fti ~h' T".'h . W",ld"" i"" Mill' ar) Air F,,,,,e, .
"<m Soa",h & R...,.. "" . Aem LoW' F.n l",,:~me,,'.

NA SA FIi ~ h' Supl'''''. Aom Term, & Ahh'",'ia '
,i,,," .oJ A"n, T.,·,i,·,,1 IJen,ifi.." . 56.95

l 1T89 Scanner Modificat ion Handbook
Vol, 2 1>..- 8ill C""l lko. i' ;'- a """' pa ni"n
lu Vol, I. I" r""" Vol. 2 ha> " <o<:li,,,, Ih'" P" ~

viJ<, imp""'ed app,,, ,,,,",,, a"d up,h'ed .., h·
niq"", I'" lhe "" ...., i" V"I . I. 111<:", ', I ~ n....·
. ,,·i 'i ,,~ o"l<!ifie",; ,,,,, f" r 1'''[l"I"r ", ,,,,,,,,,,
517.95

03ROl Wo rld P ress Services Freq ue n_
cies (RTTY) New 5th Ed ",''',nprol><n'i,'<
ma"""l ,'",,,, i n~ r.di",. lo' j'1"-" new, ",,,,,i,,,r·
in~-\'" nt, in, all inf",mali" "- an,,, nna......"d'··
in~. 1<rmin,,1 "1lII'. pi"., th.....< .""",i,< f"'l ""n.
c"y Ii ,,,. savs

11SR97 Naliona l Di,eclory of Surv ival
Radio Frsquencies 11)' T"", K"ei/CI K2A ES
H.ooy,oo ",""' i", ,d <re""" ~ L1 i ,k ' " hi, h ;n'",·
.'1 ,,,,n ma,,k,,,i,,o, fn:q..:n,·i'" ""-!uir<d by ,u, ·
\'i"a lb". $!I.95

07A66 Ae ronautica l Communleatlons
Handb()(lk I,,· 11"1,.,, E, Em"." h"a""i",,.
" 'h,,larly lreatmen, of ,10,,,,,,,,, ,·" "e"""IL" i~a l

li''''n i''$.519,'15

1t RF13 Tile "Top seerer Reg istry of US
Govemmenl Radio Frequenciu (71h Ed.)
h." T"/II K" , i,"; K2,J, E:S Thi, ,,'~,,"<r di",e'my
hac 1'><,'""''' ,100 " anJ,,' J rel"r~",'" ,,,un'. I",
fretJ""",'y ,,1d ",he, imp"nan, illl'''" "ati"n rela'.
in ~ '" ,00 ""mmunica';"o, "f feocral ,~< n,·i", .

$19,'15

09S42 The Scanner Listener's Handbook
h." EJ ,,'a"J S",m,,~ N2f1 FF G., ,he ''''''I "ul " f
y'''''' .,.:ann", ~;,.Ji" . st J.9S

l 1AS10 Air Scan Guide to Ae rona utica t
Commun;catione (5th Ed.) I,,' T"/II A'" rj,<!
K~M::S ~t ll, t ""mpre h. ",; ,·< ¥uiJe '0m""i..,,·
ing US "," n"\;,u, i,·, I ",,,"m,,,, i,·,t~"'., . C",...., all
Cana.J i~" la",j ai'1"-'n, an<! ",,,pla ne ha"" , phi'
li" in¥, f," C."". I Am.,i,·a. lhe Ca'ihl><an.
N"nh ,\ lIa" tic, and 'h" P. ,'if;'- T. " i" " i. "
$14.95

03K205 Gu ide 10 Radioteletypa (R TTY)
Stalions h.' J, ~'Ii,,~"" lim UpJ"t<ol o.",k
nil'"'' all RlTY 'Ulli"o, f", m .1 ~t H , _ .lI l M lk

1'", ,,. Mih'",~. C' '''' 'n"",i"l. M",,",,. PT f,. "m·
ha" i•.'. anu ",,,,,,, $11.95

t !TSS Tune In on Tele ph one Calta h )'

r O/ll 1i,,<'i,o'I ~'2"ES F"r",a"ed "' a frequ<ocy
Ii" ..·ith oc",ileol "" .....ripli'"' "f e"eh ,,-""'i,e all<!
it> I,.....a' i"n in RF '1'«""""", $11.9~

l1F52 FsrrsWa Confiden llal Frequency
List . New Revised Edit ion U/lllpil ,',I I»'
A,G. IIlI lIi~ ,') ' All r" ·' I" . n,'i. , fn", ' J Mil,.
:l~MIV ",,\'O,in ~ ' h' p. """'.'''1' "",,,. V" lm,,'.
h,,<,1'''1. """,1'><,,. Ai, F"re< O"<IT,,," , 10""'.
$1'1-'0

15A002 Scanne r a nd Shortwave Answer
B()(lk I>,\' Roi, G,.,II'r' M",! freqll<n,ly ,, ~. d

q"" ,' i"", loy h"hh)"" l>. $ 13,' 5

0 3"' 22 1 US Milita,y Communications
(Part 1) US ~lil i lary <""'m",,i,'a,i,," ,·""n,..,l,
" " ,h,,,,,,,,·e . Cm'"'' f"'I..:"d",. h"d~nlLltld

" n p"iIlH" ' poinl frequ" o~ i., for Ihe Philip 
pi"• ., . Japa n " li d K"rea, Indian and P""ifi..
0..'"" ,,- .,i<! ",,,,e.$12.'15

07R25 The RTTY Llslener 1»' F...J 0",,·
"'''" :"<l' ",, 01 "'ranocd. TIli.' ' l'«"i' li,ed t.""k
,'''mpile' ""'" I ' h r",, ~ h ~~ " f ,h. I1 1TY
I.i.' '''''''r ,ve"' .,ICII",. e"nl.in, op-,,,-"-"" . ha"'
,,,- find inf" '''' ati'' '' nn . d'·all,·. d RTTY and
h\X "'''I\i""", ~ ,,,,'hni4"'" aod I«q".""i. ,
$19.'15

03C09 ShortwaVfl Clandestine Confiden
tiel 1'-" (imy L 1),0" ." ", c","" "II d~,\d<"in"

ho."" kk,,,, i ,,~ . ''''' ''''y.hy''''''' " lry: I\'1t. 1"'1,"-"11 
,'i<,. ,,,I\<, unpuhl; ,1>cll illf"rmali"n: 'py. i""" .
~<"'" f""'l" '" f" h' . "" ",1>:1• •narchi" r.dio.
,..." " ,>tI i" . $!I.;ll

03M 222 US Military Commllni"atione
(Part2) Cm'"'' US C"",I Guard . NAS A.
( \ \P. FAA. Dept. " f En"'H. F.d.ral E",er
t<n,,)' Mana~"m"nl II ~,, ' ''· Y. Di"'''''' C"mmu_
"i,·a""n ,. FCC. fkpI , "I' lu"i,,,. l' rOiIl 14 KC 'u
"'l17.l KC $IU 5

03St I Shortwave neeetvere Past and
Presl!111 ,.Jired I",· Fred J. V .Her"''''' Gui"" Ii'

:I XI+ ,h"n ",,,·. ,..."ive" "'anuf" ,"=1 in ,10"
1,,(21) )'Oa". 1'he III"" II",,~ of ,h"n...~,'e moli"
,·al"". $!I.'S

03M223 US Military Communications
(Pert 3) C""'pk "' , 'ho: va" "" ,.)1 f"'4""""y
Ih' ,If IJS Milil. ry ", ,,i,,.,. fmm w..n KC ,,,
n.~.1-4 KC $ 12.~5

"1'

'7 "1



AR3293 Morse Code: The Ess.entilll language
by L p,.", ("um," J" 1V.lIJA'I' h p,,,>Jed and ,..i"'<l
,n ", ~nd cdi,m . H,," '" h, ndlo di'lre" <>11, he, rd
"'~ ooiy ,", !II<: h. ,m,,,,,, Io.n '10 """ i,i"", and .,,,,,ft
f""",••:io" Sb.lkl

AR4114 low Profile Amate ur Radio F", the
H. m " ho Ii." .. ho« , n'<n"., '" (",,, ncd ul""' ,
Frorn hi<!i"f J"I"f " • • nn. «, "," "'ing .. i,h k,,, ",,,,,,
cr. Thi, "', ,. 1< 11, ) ' "' 1-<", ~,~ '"' !II<: ,i, ""i~ (1)0,.
,,,,'hn i~,,",_.nd ", bt" _ ,, ilhoo, ,·,I;;n~ " " n'Wo II>

y""",,II , SlUMI

AR2065 ARR L Anteflllll Book The "." 16t~ Edi·
,i,.. "pIC"n" ,I>< be.l and n,," h i~hly fOprtled illh .
n"",,,,, '"' ,,,tenn, f"",l",,,,,, .. I, . 'ra",mi""", Ii"", .
Jo:,i~n. • nd C"",,""·,.... ...- " i,. "","nn... $20.00

AR26 98 Spaca Alma nac h.l· A",ho,,)' R, ("oF/;"
K.'AXA' ~"'''"' ,"," fn"" 'f"CO , S2II.OO

73T13 ~Back Brea ker" $5.95
13+ "1'01 -(' ,><1 • • "'"P' "~a i". ", a b, ;, k Ih
" 'pro '" y,,,,' 11 I>< ",,,lIy a' <;,'" w""" you ,i1 oI<",'n
in I'm,, ' "f . " "" ly-< y, J ,'" Iun'"", ..,,"',...., ...h"
""n, ",,", in~ yo" pla'n lan.ua~'C <:<klo: a' DIlly 13
f"'.
73T2O ~Courageou s" $5.95
20+ "'pm ('""~ro, ul,"",,,,' Olay. ,he ch"I" n~e " f
c,klo: i_ "h"" ~"". " y"u ,hi, fa" '" d",, ', 'lui,
"""'. (;., for ' f><, « " a ,'1" , Ii,..,,,,", w" ,"oJ ,f><,
cOO< f" ,o, 'han ! Up<' .

ED8675 1 Du mbi"g Us Dow n; Tha Hid den
CurriCUlum 0 1 Compulsory School in g. I,),
J,>/>" C""" If ~"" . oj".',.... - n" d " o W,r . y<.. ·U.." .
j"y ,h" ,;,,,, A w.y'"o G,«n , « " mm, nded
,oad i "~ 'I.~5.

7B572 How to Te ach School Real Good bl'
/J,," Gdill",-o Go , .. "adin~. A uu< in." . h, '"' lh.
",10...1 ' P "" " , Wha' ,"j( '<a"h" , I<ach. 10.,,, a""
....hy <I><) '"'1<-11. y,.. ...il1 .. . 1>< able!<> flU' ,hi, ,...
J,," n. ,\ Ihy'", G,,,," t<m "",onJo:d ,,""i,,~ lim_
" cd Quan"'Y. Whil< ", ppJi<> I." , $10.00

AR3185 The Satellite Experimenter's Hand .
boo~ . (2nd Ed.) b!' .If,m in l1"I',J"jf n Ull("
b pa.-.kd and ,," i",d, F..' u ,i ,,~ ,.. ",,.lli,,, llI.J il, by
..><I f,.. ,he in'ern" i",..1 c,oJ,,, am" "u, """mu""Y.
$2UJIO

AR2456 FCC RUle Bool< (9th Ed.) A m,," fo,
e'_I)' "" i' e ,:odi" ' '' ''"<u' , S9.00

AR2030 Your Galeway to Pa" ket Radio (2nd
Ed,) Tell, """I) ' h,"~ ~,"' ....d to l .."" .".., ,hi,
1"'1"'1,.. ...." ""->.k, SI!.OO

AR2103 Satellite Anthol09Y Tho I" ... 'nf<.-"",.
""" " 1OSCAR, ~ ,~"..~h 1.\., ""II . , II>< RS ",01 .
Ii,,,. ' ~e "'. " I di~ i"l rttod" , ,,,,,,ling ' '' ''" na>,
IlUOAK, "".,"",.npu<.....and ........ SS.OO

AA2083 Complell! OX'er (2nd Ed.) hy 11,,/, t. , ...
" IWA'NI Lc,,,, 10.," "' hum II); , nd "b<;oin h wJ 'I,,"
~'" QSI. "...d" $12.00

CODE TAPES =======
73T05 ~Genesis " $5.95
5 "pm- Thi, tw:~ino i,,~ 'ap< , ..lc. yoo ' h r",,~h

lll< :! b ,","0". 10 nu","'",.•nd "",-_ ,, . ,)' PLJ nc

'''"''''n. """ pk l< with p'x' k e " .f}' ",p<>1' ' ""
way.

73T06 "Tile Slickler" SS.9S
,-... "pm _ Thi, i, ,he I"';."i,,, lal'" fo" f><"" wf><"u' ·
,-;,-eJ ,he 'i "'pm 'ar<. and it', ,i", ,he 'ar'" k>t ,h.
~",'ire and T"h" ~' ian lic,,,,,,, , I' I, romp' i.... "f
'" '" ",lid I-<"JF "f«wk. Ch",,,,,,,,, "'" ,,1 '" 1.1 wI''''
onJ 'P""ro al 'i " pm,

WAYNE'S PICKS

" We The Peopla" Dacla re War! On Our
Lousy Government. h.,' IV",I"" (;".,,, A "",""
rc ,d" 1',,, .....y a",,, I.. ,, " ' ra )'er. S" lu,i"n,
,,, e ""~' p"'~1< m fac" in~ <>UI ~ '''.''''''. nl "'d..y.
S I2.~S

SS6756 Warni ng l The Electricity Arou nd
You Msy Be Hazardoos To Your Health hr
Elk . SO,"""' ,,''' A",m, In"Ne . uide ,n,I" , i,l_ "f
okcto 'rna~ "<' ic' " . Id" . nd , top' )"'" ,·.n ' ak '"
1","",'1 ),,,,,,,,11a,><I y''''' lamlly. SI I.OO

AR0437 ARAl Rapeater Directory 1993·1994
I ~.(XX I+ Ii, ' i n~, " i,h dlfir'""<<>' h:l ndphn'. cress
,PUnt " t,,>o "h"" . f",..""n,) c,• • dinnof';. AR RL
'fl<"",,1 ,.".,. dOO-. ""<l t><;",,,,, Ii, ' io~, fo,m I. Mill,
to !4GH/. !i6.00

AR l033 rneDXCC Companion /n'lim K,a,,,,,,.
KRII Sr<II,"" '" ,i '''pk, " mii hlf,n"d '''"" "ha'
;00 n=1 ", ho a ""..., ,,ful OXe,- Sl>.OO

Af11250 Log Book- SPIra l $U O

ARA341 IIltel'ference Handbook R~l , k u,h" ".
1"""''''''' in "~ ,,n~ ,,,"',1',"". ... J!«>l>I",,",. S12.00

AR2197 ARR L Dalll flook V,I""hIe .;J ,,, .... RF
"",i~" ,,"; i,lm'. ,",'hn ~·i"n . ' aJ '" am,,,oUl. and <'r<n.
n"""" . ~ 1 2 .00

AR2960 Transmission Line Transformers (2nd
Ed.) ",1' I)r. 1m } S" H ll'!FMI 1',,,"..1Jo:,i~n,

, nd \I"cifi" ,,,rc" ,,,,, iro "n ,,,,,,,,,,,·ti,,n "',, ~n;~uc'

, nd " ..".'" nt ."",~..1. $211.00

AR0410 Yagl Antenna Design A 110'" Ro,li" ",.
Ii", p<~"h,:J and "f"lmkd h) 1),-. La""... S I ~ .OO

AA2171 Hints and Kinks IJo" h '<I ' in~ up )"....
..... f,. m "f,Kt, I>k. <!l;,:ion, ''l''',,, i,... SS.OO

AR3169 ORP ClassiC$ C"mpil;";'10 of ARRL ruh
I ~, .. i" n, '10 hui ld in~ "..:ei.." . I"n,mi".". ''' "'",,,i,,,,.""""~""" , SI! .OO

ARRL Lic:en... Manuals C""pl" e FCC ~",,"i,..
1">01, " " han,"""

AR 32 90 Companion S oft wa ,e for Waather
Satelli le Ha ndbook ~ 114" MS- DDS Floppy.
Slo.oo

AR3291 Now You're Talkiogl All You Need To
Get Your f irst Ham Radio Licens e (2nd Edi.
tion) A OOII'I'I<le ,tOOy ~ui..l< ((II ,ho Techn",,,,, , nd
N,n ",o Mitten ,'"m. Pr.o.:,;,:.1 iof,., ,,,, ... """,y' tie.
: io"", n=1, i, " ~ II.n dea,I)' ""J "mpl), . nd in """II
", ,,,,, . S I ~.OO

AA3292 Yo~r rmreeueucn to Morn Code:
PraClice Cassettes K,I i""h".I" I"" '1(1 mi"u'<
ca,,.,,. "'r'"'. 1'r<1"'" YOO r. ~ t..... ~ WPM~h,. .."d.
e" ", to 'am YOU' I';{n i,-.- I~,, ",. ,~ """ high,f"' (j\Im_
") '.,.-1<J" id< ''oIr1mJn ~·..i.." Jl""le}"" to y"," ,,« _
f"", T" 'hn,,,," I~'en,..SIO.IMI

ARIOS6-4 ARR L Ope.ating Manual (4th E<:I.)
fnl," ".." .. ,.. />, ,,. ~ , m>~. ,he he" "'" or y"'" "".
,i..,. i.d oom.: i..,'Ii><·,"~ horne: oomp"""'. OSCAR.
VHF· LlIF. SJU lU

AROI 94 Anlenna Compendium Vol. 1 M,,,,";,l.
,.. ,,,,~,,,,- ~u.od, _ h"". )'f '" rnl,",cd ",. " ""nn."
"' Im,,_Sm'lhC1J.rt,. , nl. .... pob";"""",,SIO,OO

AR2545 Antenna Compendium Vo l. 2 Co.."
' en i". k Y" . ;' ~u"". mul" .....1d .nd bro.IJl>o"d , ) , .
"n",.•""nn, "'....","' ,$11.00

AR4017 A.lenNi COmp8fldium Vo l. 3 Mort ,.,.
,i,-.h. ~"r''" qu,.},. plu, k""". "''"J''. .......1•. direc
Ii... l i",linf.....""~I<d , u"'''b. <",""",, ';/(<1. 'n".I·
"" jon. 01 « ' ''''. pi",.:I1DC " ."kl<> for l>c~inD<f" «l
" h m :ro,SI4.00

AR2626 Companion SoHware lor Antenna
Compendium Vol. 2 ~ ltr MS· DOS floppy.
~ I O. I JIl

AR0468 Wl fB's Antenna Notebook b.I),,,,-,,
O<.\ld'" II'IF8 Go, ,I>< ""'I !'trf"" "",. :e 0'" nf unot>
,,,,,i« " ire ao",..., ,nd ."n ~'oj, . B"ild '"n"" and
SWR I-<i<!j." ' . $~.SO

AR()J48 CRP Notebo Ok b-,' j),,"~ {k/.l.ro' If lFfI
P'N Il " """"u... ,i"" P"""'I' lor ,I>< QRP "P",al<K.
)~~"O

AR4141 W1FS's Design NOlebook ",1/),,., 1),-·
Mol" IVlfH Fill<d ""h ""'f'I' I""'...-u' al pn'jc<t' that
,'an ho huil, u, i "~ ,n d,ly " . i1, ole "ornr"""nt, . nd
wrn"".. hand ,,,,,I.. $10.00

ARI994 ARRL 1994 Handbook (7151 fOd.) f e> ·
,"".... ,..J<k oJ DSP, ""P""-«.! ,,.>In,,,",of Pi :ll'" Pi-L,
,II""" .II -<1ir''' ,1 k,!, ~' . pl., I,", n.... "H.1l0

AR1993 ARRll993 Handbook (70th Ed.) .l\I
""'f'I<". k ...."". ~.I I.' "M.,. fi." ,., .Hld<h,," ,
O. "I"'Pl<"" ,-" .... e11<~• .., i, «I , rid .fh>nbt>k. ~2;.OO

AR2200 Antenn a Impedance Matching b.,' 11';/·
j inl,V. ("m" ~1 ' ''1 " '''l''"btn,i.. bonL " 'Ii "on '"' .,.
,n~ Smi,h o..,n, in ,,~ , ;n~ ;",p<>I.,. " ",,,,,'hinf prut>.
k"" . S:W,OO

ARRLBOOKS

ARtl402 Solid State Design Go<x1. ,,",ir i"blll:l
" ... ,'i" ni , Jo:" ~", " xl , ppl. :ation<; do,",~'p1""" 0(

""..".. "'. " " I' '''''''''''' 1""' " ,uWI;e" and 'N O'l"ip
,n, ," , S12.lkl

AR3193 Weather Satellite Handboo k (4th Ed.)
""1"- H" I,., 1~,""",' IVIINII{IT ExP:l'>Jed ond ,...-cd
,<I " f1w " ><I,,,', ... .. '",·,-f.. ,,'elli ,. t"'~n{>I< 'n,

$;111.\1(1

ANTENNAS=

AR2375 Tech nician Class
AR2383GeMral Class
AROl 6ll Aduancl!d Class
AR239t Extnl Class

st.,111
~tl. 1 1 1

SS.lXl
S8.lXl

AR3782 You, QRP Operating Companion 1'"
""",ial Ii. , or «r<n" ," ''<I'';P'''''"' ,,, <'\joy ,he "'
cite"",o, , nd chall<" ~e ,~' I",, -I"'" cr "r<'a"n~. S6,11I1
AR3959Yoor Pa cket Compenion Perf«, I{w'ho
p...-lOl """,'''",,,,", SIlOO

AR3878 Your VHF Compa nion E,p""" ,ite
b""""in~ ",·, i,i, i<, ' "' ,I>< VIIF h:ln,k FM ,"><I
"'f""'.". p", ); <l, CW & 5S8. S",d li,... AT\'.
tra",m'lt'" h"""ng and "~,,., SlI.1 MI

UHFNHFIPACKET'======

BOOKS FOR BEGINNERS ===_ Name

..

Item Tjt le Oty. Price Total

Shipping: All US<CaNlda (WdefS add 55 oo.~ US SHIPPING
"'00<••hippedUPS, iPlease 0<",""" street aCdrtss ,l
IAias<a & Hawa,1snipped via ""'l l ~i"""il to can."" oy

TOTALae:tuOi ",,~.
,I,!a1<e cl1oc<S oayable 10 '\I ncte Wayne S800ks",~

M i9" 0uI0'l.: $Il W"'ilcharges b, actu.' weogltt, Surt.~ '" A"",oi
lSurlaoe ael""'Y ""'Y ,. ... 210 3 n-(lfJ!hS ,)

1OA345 Beam Anlenna Handbook 1>1' mlliom
0" 0",1 ~',""" (0' . '''" h'I)'~in~ )'" "<od 'n L..,,,
01><,", ho.m <Io:, i~... ,'00>1"" ' "10. ,,><I ''l'''''''''' S1l.95

10A342 All About Vartlcle Anten nlS I" , m ilio,"

0" C" ' 'l''''oc",i,'c """Cf'~' ,~ ,ma'ou' ....mUl"n ~·. ·
,i..., . ~ 1I 1,9S

l 0A34Jl Simple, Low·Cos t Wi", Antennas For
Radio Amateurs bi lI'ill,"," !h-, (nul ) ',,,,, ,, C,""O"
All ~" " ~ L..,,,,,..... "," Iti·hund , ,,"',,,,,_; '''' 'r<o,'"
h,,,,m. "I".i,ihk" , ,,',nn,, f,wha",,, i" " "ugh" h.....
,~""~ Nc" <h,.,S I I.~5

09V11 The Basic Guide to VHFIUHF Ha m
Radio hI' F..J-o'u,,1 M. N,,/I P",,'klo:_ a 1;" 1 c.It"
iOI".I""lioo to lh" 2.6 " ,d 1.:''; """ « ha"d' . '
".Ii 'h 1.1. .1.1. and l lO:m. Sb_'O

roR02 RTTY Today hI' I~,, '< I,,",'''''' I;J nI'J
M,," ,·""'p,. ""n,I,'. R1 T Y ~"i"" "' 'Cr p"l> l i'~od

$8..5If

2ON100 The Easy Wi", Anlenna Handbook b,.
I~, .-e Ing"". l;~nI J. Gil"' y"" all 0( ,he nmkd di·
mo;n,;'.,_ T'''- u tull CJJlg. "r '''' y '" h"iId and ert<'
--" , " ;r<,:$~..<o

10AJ43 All About Cubical Quad Anlennas b,'
lIi ll'" .. Orr ,,"d ~'o,," C" ..,," ' T~, CI. " i,, " on
QuaJ Jo:" ~". 'h" ,.-y. c,,"" ' OK,i,... "P',.,i,., . N<"'
lmi a,x1 ma"~ ;n; ' )"''''''. So"' d"'a, SlU~

0lA70 Praclica l Anl en na Han dbo ok by
1'''"rJ.- J. C',,"D.,i ~n. t..ild.nwily. and ,n, 'all ~OO,

,m" ; .~mla~ $2B 5

0 1P22·2 The Packet Rad io HandbOOk (2nd
Ed.) b." j,.",~"U1 1_ Maw KI/3T .....11Ie doli" "i ,..,
~" ~~' '" aO"' ,"u, p,~');CI "r<'.-.Ii",," ---G,,'yn Rml)'
\\' IIlEt Ooly SIU S

2ON019 U.S. Repeater Map book b,' Robm
M,mi" 'n,o ( ;oid, f' K " " ... ling ' adi" ""'''."rs.
W.9S

02042 DigItal Novice hI' Jim Gmbh, G<".,.,.

" , ""l. }'"" a ''''''0 l ""wkd~ ah le pan i cl ~a o1.

$l!..'1)

OSC25 Ba s ic A.C. Circ ul ls A , tcp-I>y." ..p
urp",.-..tl f",the "'~ i" "i n~ >100. "' , S2-l30

0 l A87 S hortwave UUe ne r 's An te nna
Hand bo ok Pr,...., a ll!Cnna ,;",,,')'. S I .\~5

20Nl00 Electronics Build and Le arn (2nd
Ed.) b." H,~ I','n/old Comhi n", ' he,,')' aoJ r"K"
,ioe '" ' hal yo" c'"' "1.,," h) ,k, i,,~ . " $1230

Street

Zip _ _

OCheckiMoney Order

Expiration Date - - -

o VISAO MC

Card #' _

Telephone: (603) 924-41 96 (800) 234-8458I FAX, (603)924-8613
Mail : Uncle Wayne 's Bookshelf, 70 Route 202N,

L Peterborough , NH 03458---------

2ON099 Digita l Electronios ProjeclS for Bit
g inners hy 0.'"" Hi,I"", ("o'Ha "" I! digilal
. k"""ob p,,,jec" 'u i",hk for Ih. I><~inner '"
build with ,he ,,, i,,i,,,,,,,, "f" I"ipm,ml, S12.511

AR2286 First S teps in /'lad lo h" (),,"~

{),'.\I" ", II'I FH S<ne, ,,( (!ST ank l." S.'.fHl

AR287 1 W1 FB's Help for Naw Hams I,,'
O""R I),'M,,,,' \1'If'll ("" " pl... 1'" , ,I>< ,,.,,,,'...., ,
Put ",~..h<fa ",' ,,," ,nd f<l "n ' ~e air. SlO.00

2ON018 TeChnician Class LlCilnSll Manua l:
New n e-ccee 10,1' (;",,&. , 1I'.,"T~ i, I-<w,); C"" 
<" .,"l) lhi l1~ y.., "ttd ,,, hc"orne ~ T...·hnid un
Clu" H,",c b " I)' q"" "~,,, a"d an,wor "n ,;", "'_
a", ina';"'" ;, f,. ",d in ,h;, ' "lC bexol. fCC F(l(m
h III ,~pl ", ,,, """ S9.~5

20 N092 The Wo nda.f u l Wo rld of Ham
Ra dio b." I/ ic~",d S'"lnil. KH4LCS Simpk,
" ,",a'. uri<! fn". In,,,.I,,,,,, )'''''''~ r<0l". to ,",,,," u,
,,,,Ii.., S7.~S



RANDOM oii"fpiif"''''k~''
David Cassidy N1GPH Jim Gray W1XU

"We have become so used to being able
to modify our VHF gear, especially HTs,

that we long ago stopped examining
the legal and ethical ramifications."

WESTERN UNITED STATES TO:

1 F

SAT

29 F-G

22 VP

15 F-G

FRI

• .. ,
• • • .. ..

• .. • .. ..
• .. .. .. •• • • • • • .. ~ ~

•
• • • • • '. '. •• • •• • • • • .. • • •• • • • • • •• • .. .. •

• " , .. " • •• ~ •• • •• • • • •• • • • • • • •• • • • • • • • • •• • • • •
'. •• • • • • .. .. ••• • • • • • .. •
~

...' .. ' ." .. .. .. , , ,.
• • • • • "• • • • • • • •• • • • • • • .. .. • •• • --'. • • • • • ..

• •'. .. • • .. .. •• • • • • • • ..-• •• • • • • • • ..
• • .. .. .. •• • • •.. • • • • • • - .. .. • ..- -

the squalor . • , thai is, where we all
want to point our antennas for OX to
Europe and the Far East. Signal paths
across the rcree fields are very diffi 
cult, whereas signal paths along tho
lorce fields may be useful for OX.

In general, thon, plan your operat
ing on the days marlled Good on the
calendar, and enncpete openings to
wan:! the east in the morning and 10
ward the west in the afternoon and
evenings (toeal lime). Short skip will
also be useful on Ihe good and fair
days out to a thousand miles or so
during the daytime. and out to 2,000
miles Of more in the evening and earty
morning.

You will lind atmcscnenc noise
from storms quite low this month. ex
cept on stormy days, and the 80 and
160 meter bands should be excenent
around the US and even to OX areas,
parlicularly in the very early morning
arou nd sun rise and in the ta te
evenings before midnight. See you
nexf month. W1 XU. iii

EASTERN UNITED STATES TO:

......'-..
'"'~'O ""'"
IOU.... oF...".
uu .
. ..r<X>.<S'l_.

-

JANUARY 1994
TUE WED THUMONSUN

2 F 3 FoG 4 GoF 5 F 6 F-P 7 P

9 FoG 10 G-F 11 F 12 F 13 F 14F

16 G 17 G-F 18 F-P 19 P-VP 20 VP 21 VP

23 F 24 F-G 25 G 26 G 27 G 28 G-F

30G 31 G

field lines are most concen
trateo . and often extend to
latitudes between the Arcti c
(and Antarct ic) Circles and

Jim Gray W,XU
210 East CIl81e8u Circle
Payson AZ 85541

Don't expect January to be a partie
ular1y good month for operating corer
nons 011 the HF bands. As you can see
on uie calendar, many days are only
Fair or Irending to or from Fair. AlsO,
many days are Poor or trending to or
from Poor. The worsl days are expect
ed 10 be lrom Ihe 19th through me
23rd, When tno Ionosphere is likely to
be very d isturbed and some severe
geophysical "conditions" can be antici
pated. The earth·s magnetic fl8kl may
be active or at minor storm severs 011

some of these days. and you may
want to look jor auroral contacts on the
VHF bands, partrcuterry around the
20th. 21st and 22nd of the month.

As always. WWV at 18 minutes
past any hour will be your source of
the solar flux values and the "A" and
"K" indexes. The higher the value of
solar flux and the lower the values ot
the "A" and OK" Indices, the
beller propagatiOn win be. As
this is willian. sotar flux has
bean in the mid-80s to mid
90S. while the -Ao and "1(" n
dices are very low as wen. As
a result , OX "condi!ions" have
been very lavorable on the
bands between 15 an d 4 0
meters.

When the "K" index is be
twee n 0 and 3, and the "A"
index Is below about 20, to
qemer with SOlar Flux values
above 90, you may expect
excellent propagation on the
HF bands.

Even on Poor days, it may
be posSible 10 tind some HF
activity 011 north-south paths
across the eQUator in both di
rections frem th U.S. to Aus
tralia and New Zealand, and
to Cenlral and South Ameri
ca. The most active areas 01
d isturban ce concentrate
around the north and south
poles where the mag netic

ion 01us Is justified is a diSCUSsion we
will have to save for another day).
While you may think if's -cccr to show
your neigtmr lhat you can key up the
local police repeater, I can assure you
lhal your non·ham neighbor doesn't
think ir s "cool" at ee. We have a re
sponsibilily 10 use the generous privi
leges _ have been given with some
amount 01 ma turit y. Breaking laws
doesnl make us any lriends.

I also have a p roblem with any
unauthorized person having transmit
capabilities on any public service Ire
quency. Those of you who know me
well may thin k this goes against my
conservative views of the absolute au
thority of the First Amendment and
my - iese govemmenf is better govern
menf" stand. Not so. In areas of na
lional security or when talking about
agencies charged with public salely, it
is necessary to safeguan::l communiea
tions . The ham in san Diego certainty
used his illegal HT for a eoore pur
pose, but another person may not. 1/
you think Ihat hams are above such
petty and harmtul aetMty, I ask you to
recee the high school radio club advi
sor who was arrested and convicted
last year lor making false distress calls
on coucc Irequencies. iii

this issue, so allow me 10 eJlPl"es5 my
opinion. Taking the reality 01 the partic
ular incident in question, I would have
done the same thing iflhe injured per
son was in immediate danger (I don't
know whether or not that was the snu
alion in this particular case, but let's
assume it was). To me, that is a secer
ate Issue from whether or not hams
should own police transmitters. When
a lelloW human being Is danger, II is
our moral obligation to assist with any
means at our disposal. The question is
really whether or nol the ham who
made me call should have had pos
session of the ra<io in the first place. I
vote flO.

The common ownership 01 illegal
races bothers me on severenevee. In
case you haven't rcscec. hams aren't
exactly looked up to by the general
population. We are generally thought
of as geeky techno-nerds, walk ing
around with HTs on our belts 10 im
press each other, talking Incessantly
about nothing of any importance.
Sure, once in awhile a disaster strikes
and the rest 01 the world remembers
why amateur radio is suc h a good
idea , bu t mosl of t he time we are
made fun of (whether or not this opin-

sale of an HT capable 01being modi
l ied to transmit oct-et-band and the
nrst HT 10 receive that mceruceuon
can be measured in hours. The same
goes for HF transceivers . Hams are by
nature tinkerers, and the fastest way
to get them 10 open tho case 01 their
new Whiz Bang 1000 is to hint that a
StIip here and an extra diOde there wilt
give them added capabil ities. Even il
ecee capabilities happen to be ~Iegal.

We have become so used to being
able to modify our VHF gear, especial
ly HTs, ltIal we long ago stopped ex
amining lhe legal and ethical ramifica
tions. Heck, you don't even have to do
the modificaHon youreea, For the last
few years, every rerreestrve attended
has had at least one vendor ollering to
00 HT modifications lor a price.

The incident in Southam California
has presented us with the opportunity
to make a lillie sell -evaluation. Isn't
po ssession of a radio capable 0 1

l ransrnning 011 police frequencies ~Ie

gal? Certainly such transm itters are
not FCC type certified lor opoollion on
public service trecuenctes . making
them ill egal in thai regard. Why do
hams feel the need to own such a ra
dio - a radio they can't tegally use?

I'd like to gel a discussion golng on

By now. you've all probably heard
about a ham in san Diego who. utiliz
Ing an amateur HT modified 10 trans
milan publi c service frequenc ies,
used a Sheriff's Department frequency
to gel emergency med ical help for an
Injured friend , The ham In question
staled thai he IIr51 1000 10 use several
amateur repealers . a commercial re
peater operated by his e~r 800
a cellular phone, all wilhoul success.
ShottIy aner the incident. the ham was
called into ee sheriffs cece. and his
tIT was oonflSC3.lecl- As 01 INs writing
no lurther action against the ham is
planned , though he COuld receive a
year in jai l and a l ine 01 up 10
$100.000.

Not 100 many years ago, this inci
dent couldn't have happened . You
don', have \0 be very old \0 remember
a lime when amateur radio
transceivers didn't have the capability
10 receive, lei alone transmit, on any
thing but frequencies allocated to the
Amateur Radio Service. Along with
miniatu rization and microprocessors
came the capability tor wideband re

cecroo. I have no hard data on this,
but I'd be Willing to bet that the amount
01 lime thai passed between the first
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